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A MESSAGE FROM THE PRESIDENT 



We are Indeed pleased to welcome you to the Sixtieth Annual Meeting of The 
Association of Physical Plant Administrators of Universities and Colleges. 

From an initial meeting in 1914 of a small, but hardy, group of midwestern 
Buildings and Grounds Superintendents, who traveled by train to Chicago, to a jet 
age assembly of a large group of delegates in Hawaii is truly symbolic of the changes we 
are experiencing in physical plant operations and management technique. 

The successful physical plant administrator of the future, among other things, must 
develop effective lines of communication not only with his own personnel but with his 
peers and avail himself of their experience. A review of the Association's history will show 
that it has developed into a large, meaningful group effectively providing a medium of 
exchange of knowledge among its members. 

May our meeting in Honolulu be a memorable and enjoyable experience and bring 
to yo'j the most pleasant and beneficial results. 

Cordially, 
T. B. Simon 
President, APPA 
1972-73 
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THE UNIVERSITY OF HAWAII STORY 

Tlic University of Hawaii, Manua, host of the 1^)73 APPA Annual Meeting, is the principal campus in tiie 
nine-canipus. 48.000'Sludent statewide university system. The 300-acre campus is in the Manua Valley, a residential 
area close to the hear! of Honolulu, the stale capital. Approximately 4,500 full and part-time faculty and staff are 
employed by the university, which operates on an annual budget of S44 million provided by state and federal funds. 

The Department of Facilities Management of the Manoa campus under Director Philip Koehler is responsible for 
custodial service, grounds maintenance, building/road and parking lot repair, utilities maintenance (there is no power 
plant and all electricity is purchased from Hawaiian Electric), refuse collection, trucking and moving, warehousing, 
safety and space management or assignment. 

For the past year, Hawaii's Governor has frozen hiring and no vacancies created by resignations or retirements have 
been filled. Consequently, althougli the Department has added responsibilities, staff has declined to 200. There are an 
additional 80 part-time student employees and about 10 carpenters, electricians and painters employed under a very 
expensive, full-time labor contract. Using staffing standards developed for campus maintenance, the University should 
have about 400 employees in order to adequately maintain a facility of its size - 304 acres and almost 4 million square 
feet of building space. The worst problem is custodial service. Ed Feldman (Service Engineering Associates. Inc.), who 
has acted as consultant to the University for about five years, estimates the school should have 237 positions by 
1974-75: there are now only 1 1 2 custodians with four more retirements expected shortly. 

Chancellor of the University, Wytze Gorter, noted in his welcoming address before the APPA convention thai this 
era of budgetary restraints is a difficult time in which to maintain any kind of university physical plant, a condition he 
has observed on many campuses besides his own. He said, "One of the sad things I see as an ecoi;omist and 
administrator is that as we cut back resources available to the university, quite clearly for short periods of time the 
place to cut seems to be maintenance. Reducing expenditures in that area achieves some initial savings. However, the 
ultimate result of deferred maintenance is often emergency repair involving demolition and serious trouble." 





ALL SHAPES, SIZES- 

Manoa campus buildings 
come in all shapes and 
sizes. (Far left) The 
Biomedical Sciences Build- 
ing with its distinctive 
pagoda-styiea roof was 
completed in the fall of 
1970. Cylindrical build- 
ing (Left) is one of the 
four proposed Hale 
Aloha high-rise 
dormitories. Two of the 
dorms were completed 
in the fall of 1972, with 
Phase ! I of the construc- 
tion under way in 1973. 




According to Koehler the present predicament is the result of past inadequate maintenance budgets. Campus 
maintenance nomially comprises 9-109^/ of the total budget of a university. The Manoa campus maintenance budget is 
6.58% of the total campus expenditure^ for 1972-73 and will fall to 6.29% by fiscal year 1974-75. To look at it another 
way. in 1961-62 the budget allotment was Sl.30/sq. Ft., while in 1974-75 it will fall to S.82/sq. ft., despite a 50% loss 
in the buying power of the dollar during the same period. This trend has been apparent from 1961-62 through the 
Q|""7nt - absolute increase in budget, but decrease in allotment per square foot. 
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The Chancellor noted: "Nine years ago the Univcrsiiy i^t" Hawaii hiuitiei was bciWL'cn SI5 and Sl(^ iniliion. iiu'iiMsinn 
to S20-S25 million within a lew years and now operating near S70 niiilion lv)i liie u|K\>innig liscal \eai. Uuddniu 
programs are developing nicely, but (he Depariincnl of f-'aciliiies Managt'ineni sutTeis overy inno one is ^ unipleted ;iiid 
the stalT must add maintenance t)rit to the deparimcni's already oveihnrdoned pu^giam." (ioiu-i adtleil- "I'lnl KochKM 
has been doing an exeellcnt job kee[)ing the campus well-maintained under very ditticnll cncumsUinces. KuL-hlet sa\s he 
uses the 'skip' method when maintenance staff was reduced it was necessary lo skip cerlain cleaning class loi a 
building. He later infonned me thai he was using the 'skip skip' method, and as I understand it m^w . he eniplo\s the 
'triple skip* system being forced to allow cleaning certain aieas tog(^ sveeks rather than just days, wiihoui aiieninui.** 

"The maintenance budget just has not kepi jiaee with the very aggressive construction piogram." Koehlci claims. "In 
!%! there was one million square feet and by 1^)74-75 lliis figure will have quadrupled, The piohleni of inadequate 
budgets is not unique, but it is a fault of the budgetary structure when adequate funds and peisonnel to ni.nniain a 
building are not included somewhere in the jV.anning process or cost benefit analysis of an academic piogram/* he adds 
"As a consequence, the so-called "llxcd" expenses for utilities, salaries, maintenance contracts and off-campus icnials 
muv total the whole next year's allotment Uir the department. Where the money will come i'rom lo buy paint, lumber, 
repair ittateriai. toilet tissue, ferlili/er and :i]l those other things needed lo keep the cani[)us operatmg is still in 
question." 

The area that will cause the most concern in the future is safely and compliance with (3SI1A. The en lire CaiujMis 
Safely Division consists of two positions, a Campus Sat'ely OfUcer and a Radiation Safety Officer, the laiiei overseeing 
the "broad" AEC license for the entire University system which includes certain hospiiaN. all connnunity colleges and 
extending as Tar as the research facilities on Kwajalcin. farther out is the Pacific. The Campus Safely Officer resigned as 
of December ist and the university is still awaiting approval of the emergency request to fill that position. As 



temporary structures across campus. 



(Right), part of a complex of 
buildings similar in design, stands 
against the sharp modern lines of 



MORE CONTRAST-The Manoa 
campus is rich with it! The tradi- 



tional architecture of Wist Hall 



the Kennedy Theatre (Below) 



located in a cluster of con- 
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ijiconi^riious lis M hkiv sixiiid \n M^71 ific univcisily received ihc Nalii)iial Salcly Ci)Uiicirs Cerliricalc of 
I'oEmiK'iKh'liDii am) in 1^)72, the (\)uneirs Award Df Merit \\n its saleiy program. 

The eniire f-aeillies M.iiiajieMKMit Depart mem Is unitMii/ed. 01" the lliirtecn units into which stale iiovertimeiit 
cmpU>yeeN are ihvidetl by law, five unilN are represented in the Depart nieiit: IJhie collar ntuisiipcrvisDry, bhie collar 
supervisory, while collar r.onsupervisory, while Ct>llar supei^isoty and nonfaculty Board orRegciiis ajipoiniees. I'he last 
miil IS ihe one to whieli the direcioi oi' faeuilies iiianaiieitienl belonys.Thesc units are represented by either ihe United 
Pnhlic Workers or the Hawaiian GiweinnKMit Lniployees Association, both of which are alTiliated with ihe American 
rederaiion of State. County and Municipal tun[))oyees, an affiliate of AFL-CIO. '*Since contracts for all live units have 
only been negotialeil within the past few months, it is still too early to tell how ihis will all work," Kociilcr concludes. 




UNDER THE MORIMIIMG SUW-PhI! Koehler addresses the convention in Andrews 
Amphitheatre on his favorite subject-operation of the University's Physical Plant 
Department. 
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W;^LTER MURAOKA-Director 
Physical Planning and Construction 
for the University, Muraoka ad- 
dressed the convention regarding 
the University's construction 
program, 

PILLARS AND PLAIMTS-The 

campus has a variety of pillared 
facades and an abundance of 
plants like those in front of Holmes 
Hall (Above) and Hawaii Hall 
(Left). The campus is a living 
botanical garden with 560 
different kinds of trees and plants 
landscaping the grounds. 
Aerial photo of the campus 
(Below) includes a view of the 
extinct volcano crater now a 
World War II shrine and burial 
ground. 




MINUTES OF THE 60TH ANNUAL BUSINESS MEETING 



Presideni Ted Simon presided :iiid opened tlie meeting at 8:30 a.m., April 20, U)73, at the Hilton Hawaiian Village, 
Honolulu, Hawaii. 

He introduced and gave a special word ot* welcome to the following Past Presidents who were present: Sam Brewster, 
Bill Zellner, J. McCrec Smith, Jean Graitoii, George Weber, and Clyde Hill. 

REPORTS OF OFFICERS 

Ted Simon reported 107 new members since the last Annual Meeting, enabling the Association to meet the goal of 
1000 members. He reported the new central office is fully operational and producing significant results. Site selection 
problems have been resolved tor 1974 and 1975. 

The .Association worked with the National Association of College and University Business Officers in the 
presenialion of a Physical Plant Management Institute for black and small colleges held in New Orleans in October. 
Members helped prepare a manual which was used as part of the program. This manual is being revised and will 
ultimately be published and maile available. 

The Professional Affairs Committee published several technical papers and the Research and Survey Committee 
released a report on Comparative Staffing. Officers have been working with legal counsel to study the need for 
incorporation and for a po.ssible change in tax exempt status. 

Presideni Simon thanked each member for his support and cooperation. 

Secretary 

John Sweit/er reported that the niinules of the last Annual Business Meeting were presented in the bound volmiie. 
Minutes of the I'ifiy-Nmih Annual Meeting, which was mailed to all members. Since there were no additions or 
corrections. Gene Cross moved and Ralph Gates seconded a motion to approve the minutes as presented. Motion 
carried. 

President -I: lect 

George Moore announced the I 5th Annual Workshop Program for Physical Plant Administrators. 

One workshop will be held al the University of Cincinnati, August 5-10, 1973, with Ray Smith as chairman. 
Another will be at the University of California at Santa Barbara, August 12-17, 1973, with John Gabe, chairman. The 
registration fee for each workshop will be S75. 

Ralph Tuomi moved and Howell Brooks seconded a motion to approve this report. Motion carried. 

Vice President for Programs 

Harry I'.bert announced the next annual meeting will be held June 2-5, 1974 at the Shamrock Hilton Hotel in 
Houston, Texas. The following annual meeting will be held June 15-18, 1975 at the Salt Lake Hilton Hotel in Salt Lake 
City, Utah. The annual meeting in 1976 will be held in the Lastern Region and the 1977 meeting will be located in the 
Southeastern Region. The Program Committee and the LxecuUve Director are working with the appropriate regiuns on 
the cjuestion of site selection and their recommendations will be presented to the membeiship for final decisions. 

Harry Ebert expressed thanks to Paul Knapp for a year of full and competent support to the office of Vice Presideni 
for Programs. Phil Reclor moved and Burt Cowman seconded a motion to approve this report. Motion carried. 



Vice President for Professional A ffairs 

Terry Suber reported five issues of the APPA Newsletter have been published in a new format, and he solicited 
comments on the style and contents. A new brochure has been distributed. This combined information about APPA's 
60lh Annual Convention with a general description of APPA and its membership requirements. The first three issues of 
Technical Papers have been published in the new formal as separate papers which may be included in the blue 
Reference Manual. 

O The Standards Committee, under its new title of Research and Survey Connnittee, has published and distributed TV/c 



C "»//w^-.;^/ic Sfjffitii^ jfid Ofh'rjt'unis Studv Jor Physical HuHl Functiom of Universities uhJ Colleges, 1972, under the 

^ 'f i: ;!!t.ii! . I ( ii-no ( 'mss 

A Bi \iin!>.i! I tut l ust aiul \V;ii!c Suivov luis Invii autliori/cJ tor iho third quattor ot* l^7.V 

Hk- KclctoiKc M.iiiual Ki'VMoii Cumnutiec has revised and updated ever\' section o\ the manual. Terry Suber 
rccvMnnKMuioiI th.it tins coniimttec ho ihssolvcJ and that the Vice President for Protessional AtTairs. in cooperation with 
ilio l\cciiii\c pncctoi. be icspoiisihic toi kee[)ing the manual up ti> date. 

John Saiulcrson muaclI aiul Buti ( ownian secoiuled a motion to approve this report. Motion carried. 

I ;« t' /*/•(•>/,/( //^ //ir Mcnihcrship 

Wilici Wade reporicd a piti k>\ 1o7 new members in the past year, uivinga total of 1002 members as of today, with 
[iK'MiheiN tmm e\ei> state m the VS.. every province in Canada, plus a number of other countries. A Certificate of 
Membeiship \^a^ piesenied to the lODOth member. Clayton Carpenter from the University of Nevada. 

liaiolil Hab^.•l»ck moveil and I'uiietie Miller seconded a mi>tion to approve this report. Motion carried. 

i'lrsf ( ,'( (• /'n shlcni 

IMiihp kneliler reported legisli anls with My booths sold to exhibitors, of which 40^/'? did not exhibit at last year's 
meetiiii:. Hie leuional count ot' meiiibets who registered in atlvance was: 

I* astern 6 1 

Southeastern 20 
Midwest 55 
Central 22 
Rockv Mountain I I 
Pacili'c jVl 
2IS 

Ra>muiui Orlando moved and Ji>hn Sanderson seconded a motion to accept the report as presented. Motion carried. 

hnffii'diuic /'/\7 hesident 

Cl\de llill leporled on tiie activities of the National .A.ssociation of College and University Business Officers Facilities 
Cummittee on wliicli he lias served. The committee has met with high government officials from H.E.W. and H.U.D. It 
loiik the positioii that M.l'.D. should fKH declare a nu)rati>rium on housing payments, since this would have a negative 
atfeei in the tlnancial world of universities and colleges. Only 00.3^/^ of the loans were found to be delinquent, which is 
lower ili.m most private deliiRjuency rates. The Committee recommended to H.U.D. that each ca.se be studied 
nuiuidiiall> and a.sMSlanee or action taken as needed on an individual basis, 

The Committee considered a [>ossible proposal from H.L.W, to provide money for updating of inair ten ance where 
there had been de toned maintenance at an institution. The Committee felt that to implement such a program would 
tend to revvard an institution tur doing a poor job of maintenance, while those who had done a good job would get 
nuthiiij:. The ( omniKtee again reci>mmcnded establishing outright grants tor academic facilities but to al.so extend the 
pioviMoii to renovate space for a changn)g luiKtion or to upgrade and modemi/e buildings. 

|-.ugene Miller moved and Howell brooks seci'nded a motion to approve this report. Motion carried. 

i'.xccntiw Dift'cfnr 

Paul Knapp reported the Central Otflee was opened on June 12. 1M72 in space leased from the National Association 
itt Coiieize and I niversitv Business Ofticers at One Dupont Circle in Wa.shington. D.C. Maureen Philliban began work as 
Nceietarv t>n AugUNi 1 . 1^>72. The tiles were transferred from Ptirtaies. New Mexico to the Central Office in early fall. A 
>\>tem buiikkoopmg has been developed. The mailing list has been updated and set on Addressograph plates. The 
Cential Ottieo cooperated with membership pronu>tii>n and this »ncreased activity was reflected in a heavier load o\' 
paj>er \s«»fk. 

Paul Knapp' travelled 2x7U.S miles on Association business since last July. The travel can be divided basically 
mto tuo catai!i>riev: investigation of possible sites for annual meetings, and attendance at meetings (national, regional. 
^ha[Mei. }>»Miil. and ^mllhlr as^oeiaM'^n meetings). 

Much lime lias been spent on deveh^ping working relationships witli other organizations, with business and 
piotCNNional publications, and with governmental agencies, 

f-ive issue> ot liie Xew sk'tter have been puhlisfied and distributed. Both input and feedback would be appreciated, 
^^lu' Ceiiiial Oftice cooperated with tlie Professional Affairs Committee in the publication and distribution of three 
rhnical l'af>erN in a turmat which is designed for filing in the blue APPA Reference Manual. The staff also worked 
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closely with the Research and Sui-veys Coinniittee in ^)rinting and mailing \\\^ Co ffipanitive Staffing a fid Operations 
Study. 

The Central Office provided editorial and clerical sui)j)ort lor j) reparation of the initial draft of the manual on 
Physical Plant Administration, Methods and Procedures for Stnall Colleges and Universities, which was used in con junc 
tion with the Physical Plant Management Institute conducted last fall in New Orleans. 

Paul Knapp has worked with the Board of Directors and its attorney to study the feasibility and procedures for 
incorj)oration and for a change in tax status. Paul Knapj) states. "We are over (he initial hurdles and with the continued 
guidance and assistance oi' ii progressive, iniaginalive and hard-working Board of Directors, guided and as.sisted by (he 
membership, this next year will be one of continued achievement." 

The proposed budget for next year is $^^2,300 and with an anticipated surj^lus of S 10.000 from this Annual Meeting., 
the budget should be bakuKed, Total assets iit the end of March, 1^)7.^ were 5^^9,103,82. 

Ralj)h Tuomi moved and John Tronoff seconded a motion to accept this report. Motion carried. 

Cieorge S;ino and Charles Braswell expressed concern about the way in whii:h the mail ballot was used to elect 
officers. No date has been set for the return of ballots, and the procedure did not guarantee that only full members 
could vote. 

Memorials were j) resented honoring the following members who died during the past year: 

Richard Alton Adams Oregon State University 
Olan Ray Downing Texas Technical University 
Robert H. Meidrich Amherst College 
lirnest P. Elendrix - University of Missouri-Rolk). 

REPORTS OF COMMITTEES 

Physical Plant Management Institute 

George Weber reportetl on a successful program, sponsored coojieratively with N.A.C.U.B.O. liighty-eight persons 
attended the Institute in New 0 deans. Unfortunately funds do not seem to be available to repeat the program next 
year. 

lie also re|)orled on an approach to formida budgeting which he had prej)ared. Cojiies were distributed, lie also 
distributed copies of the operating manual for the Department of Physical Plant at (he University of Maryland, lie also 
reported on the availability of a 1 5 minute slide show describing modular construction at College Park, 

A ( )ng'R ange Planning 

This report was accepted by the Boaril of Directors and was. turned over to the Lxecutive Committee for review and 
implementation. The report will be published and comments will be welcomed. 

Research and Survey 

Their report on Comparative Stufjing has been published and the committee will welcome suggestions regarding 
further research and sui'vey projects. 

Ad Hoc finance Committee 

Pete Welanet/ rej)orted the Association is covered by all tyjies of liability, compensation, fire, and other necessary 
insurance as well as bonding coverage for all Officers. Directors, the Executive Director, and odiers charged with 
handling APPA funds, to the extent of 575,000. 

Guidelines have been established for the investment of surplus funds using the jirincipal of security, plus reasonable 
ease of liquidity. Welanet/. reported the Association is in very sound Hnancial condition and the Board of Directors has 
voted unanimously not to recommend any change in the dues for the coming year. 

Charles Dawson moved and Howell Brooks seconded a motion to aj)j-)rove the j)receding jxirt of this report. Motion 
carried. 

Pete Welanetz presented a chronological lis( of imj)or(an( decisions leaditig (liroiigh (he sludy of ificorporation for 
APPA. He started with the Board Meeting April 17. 1^)71 in Tuscon and traced the progress to date. Me repor(ed the 
Board had voted unanimously to adopt the following resolutions: 

(Resolution i\o. I ) 

RHSOLVHD. That the Association of Physical PhnW Admitiist rators of Uiiiverslties and Colleges .should no( 

->■• 
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voritnuio |o npoiaic jn aw uiiiik-uipiiiatcil .inm^kUumi Init sliDiikl icoi ti:mi/».' *i.s ;i nouputtri corporanoii aiul Jo so ^ 
uiuU'i ilio N .'t i1k' DiNiri. I i»! (\>!rjinbi.i . K 

1 luit the Aitu'lcs i)t liicoipoi.iiiMti (»t ilu^ AsNTCMl !i>n. a ^"v^pv ol" whu'li is aUachcd lUNct^» and iiKDrj^oralcd * 
[k'icvmiIi. be atui fK'!'jl\v arc appu^vcJ In ilns Hoaut. 

riiai siil'Ii •\l^^ k*^ bi' MjiMinficil h» ihc ■\s.si)ciatii>irs vniinii iiK'fiibL'rship t'oi ro;K'lU)n and cninmcnt as soon as is * 
ioasonal»ly [^^nniIiIc tolUnsijiii ilu' ilaii' ot ;n.lo[ifioii ot tins iL'sotutioii, and that su.:[i Aiticlcs bo subseijucnlly 
snhniiru'd lo a\»»fi' m tlio Ass<»i.iatiiMi\ nuMnhci.s cniitlcd ^t^ vok* i!i u'spL\-» iIutooI'. 

And iliai, it" a in.j^'tit\ of ilu* \niiiii: nionihcis sliall \ in tavor of such Ailicli*-., I'vocniive Director of the 
A^NOcialioii slull ilk'ioiipiui laki* ^luh acMoii as ina\ he icijinreil oi ficcessary localise Association to become 
HictM [^»>!afed uriilt'i die noMpioiir cvii ptu .iiion hi^\s of ilie DIstiicI ol C'oliiinhia. 

Kl SOl \'|-|). Miat ilie Bvlav\N of ilie Association, a cop\ i»f which is at ta>. lied heiettJ and inctirpurated heiewUlu 
he and licchs are appnAed h\ this Uoaid: 

And thai sni h liyiav\s be sijfinmreo lu rhe Associalioirs voiiny nicnd^e/ship tor reachon and coninieni as soon as 
Is ieaM»hablv pussilile folK)vvM)L: ;lie date of adoption t)!' tins resolution, and tluit snch liykiws be siibseqiicnlly 
snhniitied ii»a\oie nt ilie Assm i aHon's nieinluM s enii tied to vote in lespeei llierei>t'. 

KISOI VM). Ihai. whereas the Assoctaiion ot Physical V\:Wt Adniinist ratois of I'niversilios and C\»llegcs is 
pieseji!l\ deemed, foj ledeial ia\ pnipi'ses, lobe an ojiiatu/jnon described in Seclit)!) 5()J( cMb) of the Infernal 
Ke\e!Hte ( ode of 1^>54. and ulieieas. ihe Association is desiions ol securing ;i revision otMicli sialussoas to be 
deemed, toi tedetal ;a\ purpttses, an oioani/aiion described in Section SOlK'M-^) of the Internal Revciuie (*odc\ 
the ANMiciain>n shall chaiiiie eIn oiiiani/alionat slrucliiie t'rtini that of an association of individual voting nienibers 
to thai o: an assiK iation ot itiNti lulioiial ( inclndint: systems of institutii»iis of higher education) voting members: 
and that the lAecuti\e Diiector ol' the Association shall he and heiehy isdiiecied to take whatever otiier actiiMis 
shall be reijuiied »>) neccssaiy tt> cause the Assoc lat it tn to qualify t<ir <t determination that the Asstviation is 
eliiid^ie tor classiticati«ir» as an kirg.ini/aiion ilesciibed ni Sections 5l)1(cK^^) and 5<»(aHh. (2) or {}) of the 
Internal Kevenue ('< )de. 

RI SOl \ I D. That the Citiistiiiition ot" the Association of Physical Plan! Adniinislratois of Universities and 
Collevies he ahohshed. mnsnnich as rhe corisrirntion is t(»he replaced by the Articles of Incorporation and Hyliiws 
[•''retoUtre adopted and aj^pioved: 

Tliat ap[iritpiiate notice ot tfus decision of the lioaid he connmniicaled to the voting members of the Association 
as soon as piissihle loflovvinii the |):issaiie of this resolnlnui: 

That siich decisioii ot this Hi'aid he submitted ti> a vote of membeis entitled to vote in respect iheieof at the 
appiopriate iinie in calendar \ e.ii 

And that, it a nKi|oin\ ol' ilie voting nieniheis shall vole m t'avor ot such action of the Board, the consliliition of 
the Assnciatioii shall he toievcf dissolved atui aholisheil. 

Rl.SOIAT.D. That all ot ihe ha^ilines and ohlinaiions ol' ihe Association ivf Physical Plant Administrators i)l' 
rtiiversiiies jiul Colleiies. o|)eiaiinL» as an uriinc(Hpi>rated association, and all of the assets and properties thereof, 
shall he tiilK ussnmed by the Association i)t' Physical Plain Administrators of Universities and Colleges, Inc.. at 
.iich time as the Articles i)t inciMporafion tor the .Associalioii shall gain such appioval as shall be requisite under 
ilie laws ot' the Disinci ol'Uuluni^ia. 

Ihe liiKiiil Vs)ted iiiianinioiisl\ not to vofe on incorj'xnation until im oi atlei November I, 1^7.^ in order to give 
members ample liiMe tt' stnd\ tlie issue and to allosv for furllier Hoard actiori :\\ iIk' Decembei Mid-yeai meeting, riie 
HtKiid also voted inianimouVis lo send cijpies of the Resi>intions. Articles of lncorp»»ralion and Bylaws to all members 
as Noon as possible .lohn S\^eii/:'i discussed tlie eftect of juoposed changes (^n niemlKMs and these remarks will also be 
distiibnied to all mernheis. 

Joiin Swvif/er preseiited ihe tollouinii ott'icial notices: !nasnnich as tlie Association! of Physical Plant Adminislraiors 
of l.'mveisiiies and CollcLjes i^ considering the adoption oi" certain Arlicles of Incoipoiation and lUlavvs. notice is 
liereb\ given iliaf resolutions to ihssolve atul ;ibohsh ilie |)resent Consiiiinioii and Bylaws will be preseiiled to the 
\1einhershjji tot considei .itioti atul actiim at the next Annual Business Meolinu of the Association. Members were urged 
- - ind) these docnmenr » and to roniaci Regional Representatives it' there au* questions (W neetl for claritication. 
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civile Hill expluiiicd duii if liic iiKMiibcrs voted this [all in Wwoi of iiieorpi)ratii)ii witii new Bykiws. the Boaid of 
Dneciois would then [)ioeeed to iinplemeiu liiis decision at its Mid-ye;ir Meeting, in criect. there would brielly he two 
oiizani/ations: the new lorporanoii and also the old "pjper oigani/alion" until it is ofticially voted out ofcxisfence at 
the next Annual Business Meeting. 

In response \o a question iVotii Billy McKay. President Simon explained that lenjoiial jssoeialions will be ur^ed to 
discuss these questions before the vote of the members which will be taken in the tall. Billy McKay recoiiiniended that 
Article Six of the Articles of hicorporatioti be simplified by transferring the details of the various qualifications of 
tnembersliip to the Bylaws where they could be modilled more easily. Pete Welaiiet/. agreed to communicate this 
tecoinmenduliot^ to the Association's attorney, 

Charles Braswell asked for clanfication of the plirase. used in Article ill of the Bylaws. 'The institution must 
operate an indcpaidait physical plant." liariy libort suggested the term 'Separately identiHable" instead of 
**itulepetuient." He also asked about Article XII of the Bylaws which says that regional associations may affiliate with 
API*A. hic, as long as they qualify as organizations exempt from federal income tax under Section 501 (c)(3) of the 
Internal Revenue Code. 

Ptesident Simon said that legal advice will be made available upon request to regional associations which choose to 
applv for tax exemption. However, lie said that it will not be necessary for a region lobe affiliated in order to have a 
voice in the co/itrol of AITA. h]C. Control will be through the voting tiienibers. 

Pete Welanet/ reported the Association attorney iiad said there would be no problem with Canadian or foreign 
members nidess they comprised more than 40// of the voting iiieniborship. Me afso .said thcie would be no problem if a 
Canadian region developed and came into the organizatioiu/y/cT the Association achieved the 501(c)(3) status, provided 
they meet the ipialifications. such as institutional membership, etc. 

In response to a question from the tloor. Gene Cross answered that chapters which are integral parts of regional 
associations should not only be allowed but also encouiaged. 

dominating Q muni t tec 

The President determined that a quorum was present, Bruce Rutherford presented the following nomination.s: 
President -HI ect 

L. Terry Suber Colorado State University Vice IVesideiit. Program.s 

Raymond ^iaibert University of Missouri I lariy I:bert Duke University 

Vice President. Professional Affairs Secretaiy 

Gene Cross University of Utah John Sweitzer Liarlham College 

Phil Rector California Institute of Technology 
Vice President. Membership 

Bill Stanton Swarthmore College 

V. Ikirt Cowman U.C.L.A. 

David Reichart reported the following results of the election as counted by the Audit Committee: 

Prcsident-Hleci Raymond llalbert 

Vice President. Profe.ssional Affairs Gene Cross 

Vice President, Membership William Stanton > 
Vice Presidetit. Programs Harry Ebert 
Secretary John Sweitzer 



NEW BUSINESS 



Phil Koehler said. *Mt is time for the Board of Directors to evakiate their actions and to be more responsible, U) be 
firm in their actions in support of the constitution and to be more responsive to the members. As our associatiiiii gri)ws 
in size, it becomes much tnore important that our Board of Directors be the leaders in the fight to preser\'e the 
constitution and to assure that every action that is taken follows the language and intent of the cottstitution." 

Ted Simon presetted the gavel to George Moore, the new President. George Moore said he has belonged to APPA for 
U) years and he now looks forward to working with the officers and members toward three goals: 

1. Communication: 

2. Strengi!-en the Annual Meeting: 

3. Increase the membership and get the records in order. 

He also hopes to get to kjiow imue tnembers personally. 
O Meeting adjourned at 11: 20 a,n). 
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1973-74 

MERITORIOUS 

SERVICE 

AWARD 

RECIPIENTS 

In recognition of their faithful, outstanding, and 
significant services to APPA. Awards presented by Martin 
Whalen, University of Montana, at the Annual 
Banquet. Award presented to Gerald Hawk in 
absentia. 



Gerald Hawk. DircctDr orPliysical Plant 

New Mexico Stnte Universily at Portnles. New Mexico 

A relative newcomer lo APPA. Hawk is one of its most active members. Me served as Interim lixecutive Director of 
APPA. and his devotion to duty brought liini a specini recognition award from APPA at liie close of that term one of 
two such awards ever given. Vie presently serves as secretary-lreasuver of the Rocky Mountain Region and is also 
workinu on the APPA Reference Manual revisions. 




Bruce Rutherford. Director ot Physical Plant 
VVashitigton Slate University. Pullman. Washington 

Rutherford has been the P:icillc Coast Regional Representative for APPA I'or several years and has also .served on 
APPA's nominating committee and other conniiil lees. Active in regional politics, he is also a past presiilent of the 
O acitlc Coast Reuion. 

ERIC 
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Gene B. Cross, Assistant Vice President-Operations and Services 
University of Delaware, Newark, Delaware 

Cross is APPA's vice president for professional affairs as wel! as a member oftlie lioard of Directors, now completing 
his foiirtii year and second temi. Previously employed as assistant to the administrative vice president and director of 
environmental health and safety at the University of Utah, he was active on committees of the Rocky Mountain 
Regional Association and is a past president of that region. 



SEA LIFE PARK TOUR-This was one of the key 
stops of an exciting bus tour of rhe southern tip 
of Oahu that also included the Blowhole and other 
scenic coastal attractions. The tour concluded 
through an exclusive residential area accompanied 
by the bus driver's humorous repartee. 
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UNIONISM IN PHYSICAL PLANTS 



Introduction by Phil Koehler (University of Hawaii) 

Hawaii is unique in that all state employees are covered by a collective bargaining law and are divided into thirteen 
ditTercnt bargaining units. Six of these units are represented at the University of Hawaii, The facilities management 
department is 100% unionized including me. My unit -board of regents appointees, nonfaculty-is represented by (he 
Hawaii Government Employees Association wliicii is affiliated with the American Federation of State, County and 
Municipal Employees (AFSCME) nationally. It is too early to tell how the collective bargaining law will actually work, 
but Hawaii has already had a breakdown in communication between teachers luid the Department of Education, which 
resulted in closing all schools in the state -the first time such a thing has happened anywhere in the United States. Were 
this to happen at tJie University of Hawaii, there would be no one left to run the plant since everyone is unionized. 
However, if a grievance is filed against my department, I, aithougli a union member, become a member of management. 

With that introduction, let me welcome David Trask who will explain in greater detail how the union system works. 



APPA's membership is composed of architects, engineers and maintenance directors of colleges and universities, who 
may think of themselves to one degree or another as employees of the university. Perhaps they see themselves as 
underpaid, overworked victims of a big bureaucracy. The American Federation of State, County and Municipai 
Employees (AFSCME). which has 600,000 members in every facet of state and local government, represents the men 
and women who wDrk under physical plant supervision. 

The concept of a university has been perceived in a number of ways througli the ages, but those perceptions 
inevitably focus on the faculty or students. Eugene Victor Debs, the great turn-ofthe-century socialist labor leader, 
perceived the university as :ui aristocratic institution in its relationship between the university and labor. There is an 
aristocratic element today on every campus -professors who seem never to be around, wlio spend time moonlighting as 
consultmits and hustling off to conferences. Many legislators and taxpayers tliink of colleges and universities in terms of 
those professors. 

This is not intended as an antiacademic speech, but rather :in expression of concern about the state of some 
institutions in this country, including institutions of higher learning. It is about AFSCME and the public employee 
union movement and the fact that public administrators and public employees share common concerns witJi which they 
should deal. 

AFSCME is made up of men and women in a wide range of employment: Sanitation workers in Memphis and 
lawyers and medical technicians in New York; University clerical employees in Hawaii and prison guards in Florida. For 
the most part it is a union that depends on voluntary participation. Unlike unions in the private sector, public employee 
unions rarely control access to jobs. As a result, AFSCME has 600,000 dues payers, but represents about VA million 
workers in day-to-day matters. It is now the fifth largest affiliate of the AFL-CIO and is growing faster than any other 
union in the country. That growth results from several factors. 

The main reason public employees are moving rapidly toward unionism is the growhig insecurity and frustration 
they feel in their work situations. That is just as true in city and state government as it is on college and university 
campuses. Money is tight: the public is unwilling to pay more tiixes without a demonstrable improvement in services. 
Institutional structures that seemed to serve purposes in the past are proving inadequate in the '70\s. 



By JERRY WURF and Delivered by DAVID TRASK. The author, who was unable to present his paper in person, is the 
president of the Anieriean Federation of State, County and Municipal Employees. Delivering the address for him was 
David Trask, vice president of AFSCME and executive director of the Hawaii Govenunent /unployees Association, an 
affiliate of AFSCME. He is a former state senator and also a fortner deputy director of the State Department of 
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Puhik- oiii[ilo>cos iiKliii.lo oiiipliiw'Cs nf piiblk- :iiiJ iioii[)n>tn c<^lloiio^ Jin! uiiiUMNiiios uiui liavo ii :aliluin;tlly 

L'Ni.ihiiNli'iiciii I't'uiiinn^ jikI ^■v>lk\ h.iijj.iiiiirit:. 1 h.n pt>lk-\ spi\itk-;ttl\ ox^liulcd publk- oinpKnoox. howovci. 

.\\ \hc same nine ilio todoial 'jit>voMiniLM)l hotiaii pa\iiiii aUcntion !o joW-rolaU^d iiiol^loiiis a 11 ocl in workci>. 
("oiiLUVSN passoil I'aii Siaiidauls AlI MMiiriii a iiumimiiii waLio ajul ONiablisliiiiii ovcilinio tiuai;MUcc> 1"oi inosi 

vvorkoiN. Moic loccnlh. Cohliionn paNNcd Icui^Ialioti t'orhikUlini: lacial ami sc\ diNLiiniiiiatioii in liiij;i^ and puMiiohtMis. 
They aUo pa>sod tcdoial NakM\ and iicaltli lci:islaiii»M lo pioicci oiiipl(>\ecs iii iho piivaic ^cclln. one ol'lhoso taws 

c\L-liulcd public ciiiplovccs. Smiiic ^vcic ankMidod rocoii!l> u» c\»vci snin * or ali men and wonicii wiukin^ in public 
services, bui ihe ah>eiue ot'letial pintccluiii lias made uin^>nhiii inoie allraciivc lo public eniplnyees tlie abseiice v)t law 
has made C4>t]ecli^e jlIumi nunc \ilal in llieii suiMval. I lie benitMi iieiilecl vd' puhhc empKneis iliumgiuMii the iiatiiui 
has made it eleai lo pubhc eniplo\oes lhai it' iheii h>l is in impn»ve. ii iiiiist be <linnidi tlicif imtialive. 

rhis necCNNanlv lias clianiied the \\a\ some physical plaiit.s n[ii'raie. I*ubhc enipln\ee uiiUMiisin means an end in 
paMiiiiniu. ciiaiaclen/ini; labm niaiiaiienieiii relations m ^ovei iiukmii . citlleiies and iiiiiversmes, It slnmld tnean an em! 
lo snrne Iv.ncani. ranc **biick passniii" otieii a convenient device tm mainiatiiin^ the statns *.ino. 

.\f-S(*MI- members want a v-'Kc in decishnis ilut att'ect then welhbeinii 1 iie\ do nv>l waiil lo run cnllrgos and 
iiniverNiiies. imi to decide wh«Me IniiUhnus uili he built or wliich ones v^ili he aii cv>ndith>ned. 'Ilie\ i\o want lobe heard 
on LjucsiK>ns aHectiiiL: \,^oikel^on a da\'io-da> bnM> i>n \\Jue^. houisaiid vv orkinu conditions. 

OcCvisionalK . ilns uill (nove mcv)nvenk'nt (o [dixsical plant adiiiinislratvns ami otlier:^ in management posilions. 
Tliere ma\ be eonllicL bin \\w\ want to do all (hey can n» preveiii iiiif)asses Ironi devolopriii: and lo lesolve them 
peacetulK when ilie> ivcur. I he union does not claim thai ihe collective baiiiaminii process is always a neat, easy way 
ti) resi>Ke laboi-inanageitient queNtn>ns. but m om socieiv it is die nnl\ wa\ a worl-ei can iK^heaid ll is the only way 
his Vj^rievances will be considered b\ uijtiaLieinenl. 

riieie is inucli saul ai'x'Ui uorkei alienatton. the so-called "fJhieC'ollai Klues.'* most t>t which is nonsense. I heieisa 
lendeiicv. howexer. lor a vvoiker lo v\aiit a voice about lus v\ork. and the iniioir iiivcs Imn that voice. Once a job vvas 
regarded as a piecn>us ihiui: Ihe Depression haJ lis niipaci on tuo uencialnub of Ameticaiis llu>se diiecily at't'ecled 
b\ It as Workers, and those vxfiose nioihers and lathers were al'!cc!ei.l It made people wani >leady. reliable jt^bs and lo 
cliiii! til them no nialtei fiow hoitiii: oi mirewatdnii: Ptesuleiit Ni\on likes to talk al>out the *\vork etlnc.*\is though 
.Americans had siunehow giovvii si»h and indolent llial is not hue .Xniciican uorkeis today are as [Moduciive. IhmicsI 
and capable as wuikcis in aiiv othei era in ihe cvntniiv \ Insitnv 

Toda> \ socieiv is dilfeient. howevei. It has seen the begiiiiiiiiu ot a levolunon apea*.elul levolution fnit one ihai 
will mn be ttenied. Tvvciu> -five yeais ago iheie v\eie lestauranis and public places where black people weie imA 
served in New ^'oik ( ily. not )ust in the IX:ep S<»iitli. I hero were jobs m New York City government iiiideisto<>d lo be 
uhile i-.-bs. jnd i»[l:er known to he black. Maii> cipiallv bLttaiit luinis ot job dis». t iniiuation exisi on campusCs ioda> . 
.A man pushes a briumi througii a classJooin [iiuhlirig ami is callcvl ;i custodian cUid is ji;iyed N ^ iin hoiii. .\ vsomaii 
pushes a bio4iin iliiougli a dotmitosv and is called a iiMid ;niu is [),jkI an lioui. 

In New \'n k -liack and while wtirkers tkuied as long ;ts ihev were subject hMnampulation aiid exploitation (mMIic 
b.isis 4»t' lace. til would hofh he victmii/ed. ihe> came logethei inio a union and made it cleai lo New Voik ('ii\ 
nianageinen I lliat a new ei a had ainveJ, Today A!'S( AH- Ikis I ()0,()(J(I meinfHMs in Nevv VoikC'ilv 

Workers on univeisn> campuses have been sIduci to iise up ! ike mosi itisiKuiitMis. unioiis have been aui) are male 
dominated. The> ha\e been slow lo read lo vleinands t'vu etjuiK t mni vwMueri woikers. AI'SCMI Ihn cojuhuled ilial as 
long as employ eis disciiinmaie aganist wt)rkets on ihe husis of se\. tliey manitain a dmil system haiiulul to men (//^(/ 
Women workers h is to; all its membeis tliai AI'S(Ml- piosses colleges jud nniveisiiies to end emplns meni pMctices 
discrmnnaring < ihe basis ol se\ 1 1 u ill press loi a! tirmatJVv' ai. lion lo remedy e\ istm^^ m |Ust ices 

The levoluti.iii s.iv.s i.Kial disciiiiimanoti uill not be toleiaied. It sa\s th.ii womeri aie e^jiial to men m die work 
place li Is a re\oluth>ii that says the wnrkei noi merely the eniphivei should have a say in decisions at lectmg his hte. 
Thai shafcd iespoiisif)ili!y is called bilateralism. It means ihat belvMe .i uoikei's tobsitualiou is changed, llie woikei is 
consulted, j he extent to whi».li the workei is v oi^ulled is j [nodiicl i ftlie lelaiioiiship existing bet ween iheadiimiMta 
Hon and the worker's lefMCsentalive. his niiioti '\'\\c\ bargain ovei lewatds and degiee ot pai lici[\n lou woikers will 
hjve This Is digniiv and denioi iaev oti ilie |nlv 

Wages, hours and woi king conditions aie the toieiiiosi conceiiis. /\iu>ihei ihe pieseivaiii»ii ol siKial and govern- 
mental nisinutions u; this countrv As public eiiiplo\ees tlie> have a vested interest m the survival ol goveimiieiii. As 
l.!\pa\ ors and V. ohs^iiv.'. is < i! jaitil :, sc !\ i».es li.is e an i nh';'' >i in >« >d . i nnifii i di.il ^ ven m 'K . ■ 'M: ; e! In;^; 

They waiil dcceni schtJoK heeause their chikheu lely on [public sclio4>ls. liiev waiii belier aiul i heaper hoti<mg. 
because they camioi always aftoid Llecent lioiisiiig. Iliev wan I a stalde iialioiial e^ oij(wny . because as hiug as t<»od ^osis 
and iiiltresi rales ami everv thing else ki-ep going up. it makes mulitfereuLC wfial kiinl t>( wane iiicieases aie iiegoiiaied. 
They want a boUei Jax svslem. because ilies are iiieJ of "p''> "'r doohgh the no\e'' toi deLlming scisices. ! hey leel 
Q ■■ictiini/eil because the tax svstem is a cia/\. patcliwoik svstiMii that fel■^ niilliniianes off'\coi liie " It leis developers 
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rely on city services, state incentivos umlI tederal loan guarantees ti) assure huge profits. Then it lets theniinvest those 
pri>t"i Is overseas in prt them in tax siieltors. so there is no return to the public treasury. 

Sonicoiu' has lo pa\ . aiid ihe htmlcn tails hardest on iniLlLllo-iiiconie and low-income working fainilics. They pay 
tiiniugh sales taxes iliai htl the S 1 2.000-a-ycar family at a much higlier level than the S 100,000-a-year family. They pay 
through legressive state income ixxes. They pay into a Social Security Trust Fuitd shockingly stacked against lower 
inconie workers, and through a federal tax system full of loopholes and gimmicks foi the wealtliy. 

Taxpa\ers aie angry and have a right to be. Too often titat anger is channeled into attacks on public services at the 
nearest level. It is eaMer lo lasli out at the garbageman or curse the spendthrifts at die state university than to 
understand the natine t>f the revenue-raisinu procedures. 

Taxes are uninteresting: a legislator can benefit from a speech attacking student radicalism or the spending policies 
of a state university. Ho can point to marble "palaces" on campuses, to professors drawing higli salaries for a few hours 
i!i ihe classroom, lie can talk about the aftluence of students, administrators and staff. Those speeches will win votes 
and applause. A knowledgeable speech on taxes comes much harder, but that is where the trouble lies. 

.\IMV\ js less radical than AF'SCMli. Today there is a nccJ for activism, individually and collectively, ;imong people 
like APPA's members. There is a need for bilateralism in labor-management relatiotis. Labor and management should 
bargani tngc tlKM. on ilie s:ime side of tlie table, in Washington and in state capitols. They should work together for 
connnon iiiteiests ni the cause of good government, viable institutions and livable connnunities. 

Public niNtiiutit^ns are under fire today. Demands for service are enormous and revenues are limited. If the Nixon 
admiuisnatiun prevails in its budget Proposals, the pressure will increase. Faith in the system is absent, and thaJ faith 
cannot bo lestoied with rlietoric and slogans. It can imly be restored through planning and administration leading to 
demoiistiable change People want ti^see results. 

.•\s a union ATSC .Ml! is here to stay. If it is not on a campus now, it probably will be soon. Administrators have 
demonstiated they can cope with it. The union will continue to push for equity in relationships on campus, and at the 
siinie liine tor solutions to problems confronting the system of government as a whole. 

QUESTIONS AND ANSWERS 

(Jiu's[i<fn: How does llie grievance prtKcdure work under tlie Hawaiian union setup? 

Answer: The union is divided into units of which administrative, professional and technical groups are represented at 
the I'liiversity of Hawaii. The administrative unit has about 500 people and about 3,000 faculty nieinberscompri.se 
another unit. Recent collective bargaining agreements may cause a little discomfort for administrative and faculty 
units in that taculty will nt>t only have to deal with the board of regents, but also with the union. The impact will be 
gieat on.e the procedure is fully implemented. As the president of the union I speak for and on behalf of union 
members in my unit. I-i>r example: Tlie University of Hawaii recently fired the basketball coach who is a member of 
my unit. When he was hired, no members i)f the unit were represented on the hiring committee, which was 
ciMiiprised mostly of faculty I demanded tluit our unit be represented on future hiring committees for jobs in our 
unii without interference from faculty . With this resolved, now our own people will say whether a persi>n should be 
tired or not. 

Qiu'Sdtfn: Hi>\v ,ne professional engineers repiesentetl in the union? 

Answer In H;! *aii a protc aoiuil eniiiiieer (except those at the University of Hawaii) belong to a professional unit, 
which is not much ditfe.cnt tVom a professional engineering association. After all, what is a bar association but a 
union of lawyers.* .A manager nuikes decisions, and because he is a utiion member doesn^t mean necessarily that he 
cfuniges. He doesn't become ;j difterent man tlie day he pays his dues. He doesn't make decisions to benefit the 
union he makes decisions based on his duties and responsibilities as a professit)nal in a particular position. 

(Jnt \[ii>n. Are s ou tryiuii to "self* the idea t»f a iniioit io us': 

. |//\v\tr I am not trying lo convince you that you ought to belong to a union. I am here to tell you how the law works 
in Hawaii and what unionism is. Nlv rnesj.age is that union members work under you, and that whether or not you 
aie unioni/ed. > oiii countkMpart in Hjw an is and the system here is uv»rA:///i^. 

(Jncslhnr With who ii ilocs the iinnw* neii<«ti;ne If all einph>yees at the University »d Hawaii arc unionized, how are 
luiuis. tor iiisiance. divideil n;'/.' - 

Answer Wk I fiivciMK cmplovs jie called ■'excluded people.'' wfio do not hch>ng to any union group. Theie are 
jboiii of ilie lop .idminisiraiois jt (he rmvorsity who are ''excluded " The state legislature has the tinal say 
about tunding. however. For example: Tlie union may want pay increases of SV^''^ m February, another 7'/2'v in July 
with one of in JuK of next yeai and aiu^ther ()'•' m P>75. After discussing it with the individual departments 
involved, ilie union takes its demands \o the legislature which either accepts or rejects them. The legislature has no 

Q lowei to ciiaime the demands onlv to accept or reject. The governiir's representative is the chairman of the 
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negotiating coniniittee in the legislature; the anumr.» of iiumey allotted to the governor's hudget will linally tell 
whether ileniamls will be met. 

Question: What happens if the legislature rejects the demands? 

.4».v\ivr Strike. Wc are probably going to have to strike in September of the next election year. There is nothing else to 
do. Since we haven't had a salary increxse since 1%^) the legislature is in the mood this year to allow an inciease. 
The next tune around, however, the legislature may not be in the same kind of mood, so we will strike to maintain 
benefits and move on to better things. You must also remember that Hawaii is unique in that it's not possible to pick 
up your family and move to the next state if you are dissatistled with a bargaining agreement. As a responsible union 
leader it is my job to see that this does not happen. S:ilary increases will be more and more difficult to negotiate in 
the future, and the union will be looking to other benefits and working conditions for improvement. 

Question: The legislature only fias so much money available, and actions such as striking are the kind of thing that 
bother lawmakers as administrators and taxpayers themselves. 1 can't see where this whole union nuwement is 
heading riglit now. 

Answer: There is a different kind of union leader around today. They are college graduates, as are all the members of 
my union. The deputy director of the union is only 28 years old. The tlscal expert has a masters degree from the 
University of Kansas, and we have a journalist from the Northwestern University School of Journalism. There is a 
full spectrum of ideas eminating from this group, and union leadership is changing. I live in Hawaii (i.OOO miles from 
Washington, 1 know Hawaii and how to take care of it : let union leaders in Washington take care of Washington. For 
example: I told my members that if there was no money coming out of the state, there would be layoffs unless 
everyone took percentage cuts, i Uiouglu that in time of need we should take the loss together, as we all henetlt 
when the market is good. 

Question: Would you comment on whether you are concerned about management problems in dealing with people 
under a program with very dij?eouraging procedures for disciplinary action leading to termination ? As a union leader 
are you concerned with the operational problems and discouragment management faces at being unable to terminate 
employment of noncont rib u ting employees? 

Answr: It is the union leader's responsibility to discipline workers against whom such complaints are raised. The 
problem in such eases is usually economic or personal. Our union has a strong disciplinary action system, and I hope 
that other unions are developing the same. 




PATTON PLAN FOR FIRE SAFETY APPLIED TO UNIVERSITIES 



The existing fire safely plan in structures is based on the "tueproof building" tlicor>' of fire protection. It presumes 
that hunuin life is safe in a steel and concrete building resistant to the ravages of fire. However, this assumption is false! 
The high cost of fireproi^fmg steel is justified only if it is possible that a long-duration interior lire will occur within the 
structure. 

"Pioofing'' the building against fire means that {\\e structural steel has been encased in fircproofing material having 
heat insulating ijualities. Building a cocoon of heat insulating materials around the steel guarantees the structure will 
withstand an interioi fire of a given duration. 

"Class A" fireproof buildings have the steel jiroiected to withstand the intense heat of a four-hour fire. Class A 
fireproof buildings are ones in which designers expect a four-hour interior fire to occur, and therefore the building is 
proofed uguinst this fire. All this is done on the basis of standard fire tests conducted at Underwriters Laboratories 
during which gas llanies produce a 2500^^F exposure to structural members tested. Essentially, the fireproof buildings 
must have the same features as a furnace; it must withstand an interior fire without being destroyed. 

The interesting thing about this traditional plan for hunuin fire safety is that it protects the building, but not the 
people. It does not protect the pcofjle because they are inside the ''furnace'\ People arc just as safe in a fireproof 
building when the contents are burning as they would be inside n furnace when fuel is burning. 

Ill slu)rt, the present plan for fire safety for humans applied in the U.S. is an absurdity. The reason people die in 
burning buildings is that fire safety plans are directed toward protecting the structure~noi the people. 



When a fireproof building is constructed it is safe for humans. As long as it is empty it is safe because there are uo 
fiaminable contents. Unfi>rtunately for fire safety, people do not leave buildings empty. When combustible furnishings 
are brought mio the building, and there is fuel in the "furnace", the fireproof building thus ceases to be safe for 
humans. 

There is evidence to indicate that more than W/r of people who die in building fires are killed by burning contents 
and are dead before the structure itself becomes involved in the fire. 



Flashover is a phenomenon occurring in buildiiig fires. When a fire starts in the combustible contents of a room heat 
is trapped and contained by the fireproof structure just as a furnace contains the heat inside the firebox. 

When a fire occurs in one part of a room, i.e. a sofa, the heat from this fire is trapped within the room and other 
furnishings are heated by the fire. Suddenly, fire will fiash from the point of origin, the sofa, to other combustibles in 
the ri)oin. This is Hashover. 

Once flashover vj^curs the room of fire origin acts like a miniature atomic bomb. Within 60 to 120 secoiuls after 
fla.shover the fire c[\\\ spread over a wide atea and kill many people. Before Hashover. no one may be aware the fire 
exists. After llasliovcr, everyone may be dead before they know what h:is happened. 

Fire is so deadly, because it is sneaky. Undetected it can build slowly. When small, it docs not really seem dangerous. 
Suddenly, a fantastic change takes place, A small fire literally explodes into an inferno. Once this happens, death can be 
instantaneous. 



O ICH ARD M . PATTON . The author is the president nfPatton Fire Protection and Research, inc. , Tucson, A rizona. 



Content Fires 
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Patton Plan For Fire Safety 

The iraditional tire .safety plan (based ou tlio tlrcproof biiil(liiij») ignores interior lire and the Hashover phenomenon. 
The traditional phin lor tire saloty is prodicalcd on the assiiiiiptioii that the structure itself determines lire hazard. 
This plan holds that structural rogidations are the key to a safe environment. 

The Patton Plan holds the opposite, it contends that interior furnishings not stnicliire coiiiits. While the 
traditional fire safety plan protects the building, the Patton Plan protects the people inside of the building. 

The traditional plan assumes tliere will be a long-durativ)n interior fire, and thai the structure must be designed to 
withstand this tire. The Patton Plan contends that a long-duration interior tire is intolerable and should not be 
permitted. 

Tiie Patton Plan detects and suppresses interior 11 res automatically, thus preventing flashover from occurring, if the 
structure is protected the occupants are not necessarily because people are more vulnerable than the structure. 

However, by protecting the people, the structure is automatically protected, Since people are damaged before the 
structure, pieventing co!uiilit)ns lui/ardous to people automatically prevents conditions hazardous to the structure. 

The Patton Plan guards against fires involving interior furnishings and conteiUs. Conient fires must be detected early 
and be stopped. Tiiis is the heart of the tire safety Patton Plan. 

Patton Life Safety System 

The National Fire Protection Association publishes the Life Safety (building) Code. This code establishes structural 
regulations [presumably safe to people occupying tlie ,structure and represents the traditionalst ructure-oriented lire 
safety plan. 

The Patton Life Safety System is designed to protect the occupants through an advance sprinkler system design. 
Modernizing the sprinkler system and directing it toward protecting people rather limn property represents a forward 
step in tire tci'hnology. Further improvements to the system were devised: an electronic detection and supervisory 
system: automatic signal to the tire department; and better manual tire lighting tools. 

The issue is that this plan saves people and structures, whereas the ''fireproof building" theory ,saves buildings, and 
often sacrifices human life. 

Architectural Ramifications 

Tlie shift in fire technology from structure orientation to people orientation will cause the most significant change ia 
architecture in this century. 

Presently, appro.ximately bOT/r of the building codes are fire safely regulations. Of all factors alTecting tiie design iW'a 
structure, tire safety is primary. 

Architects design buildings first to meet tire codes, secondly to meet human needs. In applying their professional 
skills architects perform within tlie confines (^f acomple.\set of structural regulations. Because the architect has always 
been confined, he accepts tliis nornially. His vision is restricted by the parameters of controls. The architect cannot 
visualize buildings he couki build any more than fi.sh c(.»iil(l visualize life out of water. The environment is totally 
different, and the human mind working in one environment does not visualize within the framework of a different one. 

Fventually the Patton Plan for Fire Satety will void building regulations as known today. Architects will find that 
controls they have accepted all their professional lives are gone. 

In this new environment most architects will fiounder like fish on dry land. A lew will develop new skills and 
establish a base for a renaissance in architecture. 

New Building Materials 

Today, the plastics and chemical industries create .synthetic juaterlal.s with the potential to revolutionize 

construction. Within the past year five separate firms have planned homes constructed of plastics. Several vi,sualized 
molding the structures as plastic toys are molded. 

Fire regidalions. Iu>wevcr, act as a deterrent to most of these plans. Underwriters Laboratories in Chicago and the. 
National Bureau of Standards in VVashinglon put these plastics in a fiirnace and say they burn too fast and produce loo 
much smoke. They base these restrictions on old fire safety theories which contend the structure ,sets fire safety 
parameters. 

The Patton theory holds that the structure is secondary, and that combustible contents are the prime threat to 
iuinian life. By adcquaiely contriilling interior fires and intercepting them before they involve the structure, even 
O juctures of molded plastics ate fire safe -not by fireproofing the structure, but by fireproofing the occupants. 
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Existing Buildings 

Bitikliiiil codes coiistanlly chaiiiic bocausc lire !.^\|vits stit] try hi write codes Jctlniiiii inherently sate t)r "llrcproDf 
buildiniiS, which is iinpossiblc. 

bach new regiiiation convinces tiie uiiinrornied liiai "t)kr' buildings are "unsafe" buildings. Why'.' Ftir no other 
reason than liiat the codes have changed. 

Conscquenr!y> probably every major universily in the Uniteti States is under pressure to tear down its hallowed 
buildings. The Palton theory states that age and construcU'on are Irrelevant to tire safety. Old buildings can be safe, and 
new buildings, unsafe. The heart of llie matter is whether systems have been installed to control liic interior fire before 
it ciul angers ikcu pants. 

Patton Theory Applied To Universities 

Modern universities arc small cities. Many have their own povver and water supplies, police force, lire department, 
and engineering and maintenance departments. 

Building types and services include the toliowing; apartment, dormitory, restaurant, huspitah printing plant, movie 
house, theatre, sports stadium, gynmasium, library, machine room, inacliine shop, woodworking plant, storage facility, 
laboratory, classrooms ami facilities for a variety oi other activities. 

Each of these c){)crations represents a lire protection problem. L'very building is subject (o briilding codes. As 
previk)usly mentioned. 60/^ of building code requirements will address ihe inc problem. 

Wlien fire-oriented building construction costs are totaled they usually represent at least 20% of the total cost of 
new construction. Added to this is the cost of special water supply, fire tiepartment services atid facililies, emergency 
power and lighting, and other fire-related costs; therefore, fire protection represents one ol' the major costs of any 
university. 

Clianginf». fire technoU)gy to produce major reductions in costs or major Improvements in Inmian safety should be 
important to university management. Shifting fire safety emphasis from structural regulations to fire control systems 
will reduce uoi only building costs but also increase tlexibility ol structures. 

Since many universities have architectural divisions, the Patton Phm of Tire Safety offers the opportunity to create 
new construction forms and building types not locked into existing building codes. If lire safety is inde|KMid:'nt of 
structural systetn this opcm up the building design field lo.a creative new world. 

In the future, when the Patton Fire Safety Plan is fidly implemented, there will be no boundaries to the university 
cities that can be created, except those that exist in the mind of the creator. 




ALOHA RECEPTION-Hosted by the Pacific Coast Regional Association of 
APPA, this gala opening of convention festivities provided members, guests, 
exhibitors and their families wTth an opportunity to greet new and old friends. 
They also made their first acquaintance with Hawaiian pupus (hors d'oeuvres to 
the mainlanders) and the delightful Facilities Management Troupe, a talented 
Hawaiian ensemble that entertained frequently throughout the convention. 
Members took turns accompanying them on the washtub bass. 





AIR CONDITIONING WATER TREATMENT - SAVINGS AND TECHNIQUES 

InetTicienoy and downtime of commercial air conditioning systems often result from loss of lie at transfer efficiency in 
the refrigeration systems caused by waterside corrosion, scaling and fouling. Good water treatment programs provide 
the necessary protection. Soundly engineered, such programs actually lower power and maintenance costs and increase 
equipment life and efficiency. The programs are designed to meet individual needs based on makeup water source, 
operating parameters and applicable water discharge standards. 

Air Conditioning Market 

The high living standards of today's society include comfort in all facets of daily life— home, car, office and school. 
Evidence of this is tlie higli percentage of air conditioning units specified in current construction projects. Technically 
advanced systems are going into many new units to assure lower manpower and operating costs for the systems. Such 
systems have critical standards of heal transfer efficiency and control of water conditions and include automatic 
temperature, humidity and ventilation controls. 

In many cases schools now include such air conditioning systems in their design, and they represent 3 1,7 percent of 
the estimated installed market with advanced controls as of June, 1971. A high percentage of these systems in 
educationaJ facilities suggests strongly that installations are going not only into new construction, but also into existing 
facilities. 

The concept of school air conditioning has been most rapidly adopted in affluent suburbs with up to 85 percent of 
such schools having full air conditioning. Adding impetus is a growing trend toward year-round schooling as the answer 
to future educational needs Fifty-five percent of new secondary schools and more tlian 86 percent of new university 
buildings are constructed with full air conditioning capacity. 

Budget Considerations 

Steadily increasing operating costs of central air conditioning have prompted Interest in controlling expenses con- 
sidered variable. One way to achieve this is through selection of a well-engineered water treatment program. An obvious 
corollary to this is selecting a supplier of such programs with the necessary experience, products and technical skills. 

Six major cost factors directly influencing operation of commercial and industrial air conditioning systems are: 

a. Capital d. Maintenance 

b. Power e. Water 

c. Operating labor f Chemical 

a. Capital 

For satisfactory air conditioning of plants of most colleges, capital costs may exceed $ 1 million. Refrigeration loads 
can vary from 2.000 to 15,000 ions capacity, and initial costs rnay run from $500 to $1000 per ton of capacity. Much 
of this cost is for water handling equipment (cooling towers, condensers, chillers and piping) and is a major investment 
worth protecting. Depending on size and metallurgy, a condenser tube bundle may cost anywhere from $30,000 to 
S 100,000 to replace. Good water conditioning can usually avoid such expenses. 

Frequently, air conditioning systems are designed with ample fouling factors and may include standby equipment to 
prevent system downtime if serious problems arise. Careful advance planning of a system includes good water treatment 
as part of the projected operation, thus precluding need for the capital costs of standby equipment. 



By LOUIS B. ASTBURY, The author is district rmnager (Indiana) of Betz Laboratories, hic., Somerton Road, Trevose, 
O Pennsylvania 19047, producers of specialty' chemicals with engineering services for water and process systems. 
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Diagram shows typical centrifugal unit using 
cooling tower water as the condensing medium. 



Schematic drawing of absorption refrigeration system. 
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The size of capital investment depends not only on capacity, but also on such ticsign criteria as type of refrigeralion, 
available resources, and whether the system is centralized or decentralized. With the centralized system, there is one 
power station comprising a tew turbine-driven con'ipressor units and/or absorption systems. In decentralized systems, 
many relatively small (200-500 ton) refrigeration unit.s may be spread over the campus. Both types are widely used in 
U.S. educational installations. 

or the three types of air conditioning systems available (centrifugal refrigeration, absorption units anil reciprocating 
compressors) only the Hrst two will be discussed, since the tiiird is usually limited to 200 tons. 

A centrifugal unit consists of a compressor, a cooler and a condenser. The centrifugal drive may be an electric motor, 
steam turbine or gas engine. The unit is compact, reliable, tiuiet. and offers long life, low maintenance and easy 
operation. The cooler is usually a shell-.uid-tube 'neat exchanger. A refrigerant such as Freon 12 or Freon 22 circulates 
on the shell side. Water circulates duougli a closed loop on the iube side. The condenser is also a slielNand-tube 
exchanger, with water as (he condensing medium. 

Cooling tower circulation is norniaJly 3 gallons per minute per ton (3 gpm/ton) of dir conditioning. Water in the 
condenser requires careful treatment, since it is in open circulation and gets saturatetl with oxygen, causing corrosion 
on metal surfaces. Water in a closed loop is easier to control. 

Absorption chilling systems for commercial air conditioning are also effective and economical. Such systems use 
steam from heating boilers that are normally idling, and are compact, quiet, and etTicient. They will function on either 
low-pressure ste:uii or hot water. 

A typical rating for absorption equipment is 12 psig dry saturated steam supply at 245F. For a system using hot 
water, if the water enters at 270F and leaves at 230F. the capacity of such an absorption unit is approximately the 
.same as the steam-operated unit. 

The basic difference between an absorption and a centrifugal system is the refrigerant. An absorption iniit uses 
water, cooling it by evaporation, rather than compre.ssing its ''refrigerant.'' Water is vaporized and absorbed by a salt 
solution such as lithium bromide. Steam boils off excess water from the salt solution, returning the solution to its 
original strength so it can absorb more water vapor, ill us keeping the cycle continuous. 

The four main segments of the absorption cycle show the absorber and evaporator jierforming the actual chilling 
while the generator and condenser complete the continuous operation. For heat dissipation, condensing wjter gets 
circulated over a cooling tower. Necessary flow \\n such systems is 6 gpm/ton of air conditioning load. 

Absorption refrigeration systems are a practical choice when any of the following conditions exist: 

1. Low cost fuel is available to generate steam: 

2. Electricity rates are high: 

3. Low pressure heating capacity is not in use during the period when the cooling system is in operation: 
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Graph illustrates operating cost benefits for centrifugal 
and absorption units. 



4. Waste steam is available. 

A good estimate is: If the cost of steum in dollars per thousand pounds is under 50 times the cost of electricity in 
dollars per Kw, anticipate lower operating costs for an absorption unit. 

b. Power 

Power costs for a refrigeration machine may be calculated as: 



Dr^u/cD rncx - bhp x hr co st/Kw hr x .74 6 
POWER COST - -^otor efnciency (%) ~ 



) 

bhp = brake horsepower 

.746 = conversion factor from Kw to bhp 

The equation shows power costs will rise when any factor on the other side of the equation varies. If motor 
efficiency drops or horsepower requirements rise, power costs rise. Obviously any change in the heat transfer 
coefficient of the system will cause unfavorable changes in the equation. Fouling correlates directly to heat transfer, as 
does scale buildup, both reducing heat transfer efficiency. To offset fouling, more heat transfer surface is required. 

Most systems are designed with a built-in tolerance factor for expected fouling. Planning for a proper water 
treatment program in system design and lowering this tolerance factor can reduce construction costs. 

With a sound water" treatment program, a safe fouling factor is normally 0.0005 to 0.001. This factor is an 
expression of hours times square feet times degrees of temperature difference divided by Btu's. Without treatment the 
factor can reach 0.003 or 0.005. This may increase horsepower requirements by as much as 30 to 50 percent. Using the 
equation and chart below, the result is an increase in power costs. 

hrs • SQ ft • '^T 
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c. Labor 

Labor costs must depend not only on the size of the physical plant and the number of units, but also on how many 
actual physical functions must be performed by operating engineers and other staff personnel. 

O ^centralized systems have more equipment to be serviced, which means their labor costs are higher than the 
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inaji-hours required to service equivalent tonnage of centralized equipment. Using dry chemicals in water treatment 
may increase labor costs because of need for testing, control, blending and feeding of the products. Labor costs can be 
lowered by using licjuid products wiiich combine active ingredients for corrosion and scale protection in single formu- 
lations, and which are fed on a continuous basis with reliable low-capacity pumps giving the system optiinuni 
protection. 

The success of a water tiealing program depends on maintaining good chemical balances in the system. To achieve 
this may require nuuiual testing daily for inhibitor analyses and up to 3 pH determinations daily. Testing frequency will 
be determined by circulating water characteristics and by adherance to program parameters. The growing use of deposit 
control agents tor calcium scale control and fouling has made it possible to relax many system pariumeters to some 
degree. 

Time needed for feeding, testing and control jdjustmenls favors central systems over decentralized ones. Central 
units are also more easily and economically automated. Using equipment designed specifically for the purpose, inhibitor 



feed can be held within +0.1 units, and blowdown can be controlled with a predetermined conductance level. Alarms 
guard against acid overfeeding through an interlock stage based on corrosivity measurement. 

These controls can greatly reduce manual testing and control time and free operating personnel for other 
responsibilities. Actual testing done by personnel may be reduced to once per week, and good quality equipment calls 
for only routine maintenance of the electrodes-less than 5 minutes weekly. Thus automation cuts manuu' labor to a 
minimum, a fraction of that required with manual control. For progressive plants with increasing automation, liquid 
products, amenable to automatic control, are ideal. 

cL Mainttnmncc 

Such routine maintenance as testing and applying chemical treatment is a normal part of the budget. Extra manual 
labor can send a maintenance budget soaring, and manual cleaning or acidizing condensers required because of lack of 
good water treatment is very expensive and time-consuming. Usually it means lost service time for the unit. In addition, 
acidizing the tubes causes some metal damage and contributes to shorter equipment life. 

With poor waterside fouling control, air conditioning units may have as many as two or three unscheduled 
shutdowns a year. Aside from labor and expenses, such shutdowns invariably elicit complaints from students and 
faculty. A properly engineered program controls scaling and corrosion tendencies in the circulating water and provides 
protection against corrosion of 90 percent or more. Two to three years of operation can be expected before any 
shutdown is needed. Then, only water flushing may be needed after thorough equipment inspection. 

Control is more effective with automated systems. A computer testmg laboratory initiated a water treatment 
program after numerous shutdowns caused by waterside problems. Con trol problems still existed, but tube drilling was 
no longer required. In 1967, the fimi began evaluating a completely automated cooling water treatment program, 
gradually expanding it to include 13 installations with capacities averaging 400 to 500 tons. 

Results obtained are as follows: 

I . The first heat exchanger, opened after 2 1/2 years, showed no scale. Tubes were simply Hushed with a hose and 
^) re ttirned to service. 
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Graph indicates relative increase in horsepower per 
ton vs. condenser fouling factor. 
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Graph shows proper cooling water treatment results in 
higher cycles and lower blowdown rate. Therefore, less 
wastewater must be treated or discharged. 
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2. No downtime due scale or corrosion occurred in any of the 13 units. 

3. Coriusion rates, verified by coupons, were less than 3 mpy with a nonchromate inhibitor program. 

4. Water consumption dropped 50 percent. 

5. Water treatment chemical use dropped 30 percent. 

6. Man-hours dropped 50 percent. 

7. Maintenance on the waterside fell by 80 percent. 

8. Automation equipment (including installation) showed a 20-nionth payout. 

While not every installation of automated equipment realizes as many higli dividends in economy and labor, it is 
obvious that such equipment offers enough attractive advantages to merit serious consideration in sizable installations. 

e. Water 

Increased control over discharges by environmental legislation has raised the cost of discharging water near the 
average charge tor cooling tower makeup. Assuming a cost of 25^/1000 gallons of water, a savings in water cost can 
relate directly to lower operating costs. 

Water consumption is directlyjelated to circulation rate, temperature range across the cooling tower (^T), 
evaporation rate and cyJtvb of water-soluble mineral concentration. The relationships are as follows: 

(1) Evaporation = Circulation X l%per lOF-^T 

(2) Blowdown (plus windage) = Evaporati on 

Cycles of concentration -1 

(3) Makeup = Evaporation + Blowdown 

This relationship shows thai a tower system operating at higher cycles of concentration means economic benefit. 
Only a good treatment program can achieve higher cycles and lowered blowdown rate and still prevent scale and 
corrosion. The amount of money saved will be directly proportional to the size of the water system. With the big air 
conditioning tonnages found in large modern universities, this could mean water savings could approach SI 00 daily 
with good control over cycles of concentration. 

It is important to recognize that automation can do more than take over tlie manual work of feeding and controlling 
treatment, ft will also improve control of cycles, and control blowdown in the optimum range to prevent fouling and 
water waste. Boili factors result in more economical operation. Betz conducted a survey of cooling systems, plotting 
statistically the frequency with which cycles of concentration stayed either within suggested manual control limits or 
within the optimum (narrower) range possible with automatic control systems. 

That analysis reveals that if automatic control is used to maintain blowdown in the ODtinium range, it can be 
reduced by 29 percent in an average plant. For example, if miiximum pemiissible cycles are 4 0 and a set-point of 3.8 is 
Q \ control remained within 3.6 -4.0 cycles. 
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/■ Chemical 

Chemical feed is proportional to biowdown rate. The 29 percent biowdown reduction quoted above results in a 
corresponding savings in chemical treatment if residual rates are not altered. Similarly, a narrower range of inhibitor 
level can be held with automatic control equipment than by manual adjustments. 

Poor chemical control, with feed rates swinging above or below the recommended range, wastes money. Higlier 
dosages simply mean more treatment chemicals get discharged with biowdown; lower dosages than the required 
minimum mean the system lacks the required protection against corrosion and scale, causing possible damage to 
equipment. loss of heat transfer, and possible downtime. 

Modern Cooling Water Treatment Technology 

Closed Systems 

Closed systems are normally not subject to scale except where abnonnal waVer makeup with scaling tendencies is 
used and goes to a hot water system. This would call for zeolite softening of makeup water. 

Theoretically, the corrosion potential in closed water systems is not high, since oxygen introduced with the initial 
fill of water soon depletes, the oxygen expending itself in attacking system metals. However, many systems actually 
have sufficient water losses and air leakages to justify the cost of protective treatment. 

Chroma te and nitrite-based inhibitors are commonly used to treat closed cooling water systems. Buffered chromates 
in the 500-1000 ppm range are effective in waters with low corrosion potential, where galvanic corrosion tendencies are 
not encountered. Higher treatment levels are needed where high dissolved solids are present, or bimetallic couples, such 
as steel and copper. 

A disadvantage of chromate is that in high concentrates it tends to shorten the life of mechanical pump seals. Where 
the system has pumps with mechanical seals, lower chromate concentrates must be used ~ in the 200-300 ppm range — 
low enougli that it will not affect seal life. Chromates are also incompatible with glycol antifreezes, and can only be 
used with methyl alcohol antifreeze under elevated pH conditions. The usual procedure under such circumstances is to 
go to nunchromate. Another disadvantage of chromates is that environmental effluent standards in many areas permit 
chromates only at very low levels in discharge, if at all. 

Fortunately, water treatment technology has progressed rapidly enougli to provide alternatives. Nitrite-based ma-* 
terials are now frequently substituted for chromates to control and inhibit corrosion. They work well in alkaline 
environments. To protect couples of steel witli aluminum, copper and copper bearing alloys, silicates and nitrates are 
often added to the nitrites to achieve the extra necessary protection. 

Opc}i Recirculating Systems 

As mentioned, open recirculating cooling water is more difficult to control because cycling through the open tower 
causes a growing concentration of dissolved and suspended solids, along with oxygen picked up from atmosphere. A 
cooling tower functions very much like a giant air washer. Where tlie water in an air washer is intended to scrub 
contaminants out of the air and carry them off, the tower goes througli the same procedure, but with the purpose of 
cooling the water through evaporation. However, the process still picks up contamination along the way, and the water 
equires more effective treatment. 
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For [nany years, a good cooling water conditioning program called for nminlenaiice of 300-500 ppm of chroma te for 
good corrosion control, pH in tJie 6.0 - 6.8 range for scale control and an occasional biocide to contrc 1 microbiological 
fouling, it was found that adding a few ppm of polyphosphate dropped chromate levels to under 1 00 ppm. Adding zinc 
made it possible to drop the chromate to its present-day levels of 20-30 ppmi. 

However, pollution control legislation requires chromate levels to drop still lower, and, in some cases, even to be 
eliminated. A few areas also have rigid regulations against the use of zinc and polyphosphate. The pressures of such 
legislation have stimulated the development of new types of system protection, such as: 

a. Deposit control programs c. Nonchromate programs 

b. Ultralow chromate programs d. Microbiological programs 

tf. Deposit Control Programs 

These represent a tremendous advance in treatment technology. While pollution legislation helped stimulate these 
advances, the dominating pressure was economics, for properly engineered programs provide cleaner systems, improved 
heat transfer and longer service. 

Now there are specific deposit control agents to control virtually any type of deposit normally occurring in systems. 
Calcium carbonate, iron, silt, aluminum, various types of oils-each can be controlled by a specific agent. Alone or in 
various combinations, they are highly effective and thus economically attractive. 

The function of deposit control agents is complex, but they are believed to function by adsorbing on the surfaces of 
ions or colloidal particles in the water. Proprietary products usually include colloidal surface modifiers and rate control 
agents as well, thus enhancing the activity of primary and/or secondary adsorbents. The pH isnoniially not adjusted to 
extend solubility of potential precipitants in the water. Instead, particle size of the potential foulant is kept in the 
low-growth range and in suspension, until it leaves the system via normal blowdown. This control of particle size is 
referred to as rate control 

A practical example of its usefulness is its elimination of sulfuric acid by a new organic phosphonate in controlling 
calcium carbonate deposition in cooling tower systems. Normally, sulfuric acid would control pH at a level of 6.0 to 
6.8. Using a rate control product, acid is either reduced or eliminated, and the system operates in a 7.5 to 9.0 range. 
The water may be supersaturated with calcium carbonate, but no deposition occurs. The reason is that particle size of 
the calcium carbonate is kept small enough to enable it to remain in suspension instead of large enougli to precipitate 
onto metal surfaces forming scale. 

In addition to eliminating sulfuric acid, another benefit of operating at the liiglier pH level is a lower corrosion load 
on the system. With reduced corrosion potential, it became possible to protect against corrosion with an ultralow 
chromate treatment. 

b. Ultralow Chromate Program 

The level of an ultralow chromate program is approximately 5 - 10. ppm with pH at 8.0 or above. A selected rate 
control agent regulates calcium carbonate at an application rate of about 30 ppm. Evaluations of this treatment have 
revealed corrosion controlled at rates of under 2 mpv. However mild steel must be pretreated for such a program to 
prevent pitting and tuberculation. Growing stringent legislation on effluent standards is turning more attention to 
programs requiring no chromate at all. 



Range of Anticipoted 
Performonce 



I 

--J 

5 



i 

I 

\ 



% 
% 

I 

! 



i 
I 



I 



Cross-hatching shows range of anticipated performance of 
uitraiow chromate and nonchromate water treatment 
programs. 



37 



c. Nonchromate Treatment Programs 

Polymers and phosplionates, singly or in combinations, cmi successfully eliminate crystalline scale formation at high 
pH levels and supersaturated conditions. Inhibitors are chosen on the basis of the system's makeup water characteristics 
and the metallurgy of the heat exchange equipment. Anodic inhibitors such as polyphosphates, silicates, lignosulfonates 
and other organics are used in combinations, and these often achieve synergistic effects. 

Special organic inhibitors provide extra protection for copper and copper bearing alloys. Wliere water is hard enougli 
at these elevated pH conditions, a calcium-organic complex can offer the necessary catliodic inhibition. Acidic waters 
low in hardness content need a strong cathodic inhibitor such as zinc to supplement the program. 

Because development of technology in nonchromate treatments has not been evenly distributed throughout the 
industry, questions have been raised about the effectiveness of this type of treatment; but results obtained with these 
less toxic programs are excellent, and average operating costs approach that of conventional chromate/phosphate/zinc 
programs. 

d. Microbiological Control Programs 

An ideiil answer to present and future pollution control effluent standards is a nontoxic toxicant. Since tliis is a 
contradiction in terms, tlie next best approach is a toxicant that can be detoxified. Such chemicals as acrolein and 
halogenated organics are available and can be neutralized by sodium sulfite after performing their function. These and 
similar materials are expected to phase out conventional products such as chlorpenates, thiocyanates, quaternary 
ajnmonium compounds and carbamates. While purchase of these products is economical, their detoxification is not. 

Chlorine and chlorine donors are still considered acceptable ecologically because chlorine is sufficiently volatile to be 
virtually expended across the cooling tower and is usually present in effiuent, if at all, in small quantities. With systems 
now moving toward higher pH operating levels, the effectiveness of chlorine as a toxicant is automatically reduced 
markedly. Nonoxidizing biocides are becoming more economical than chlorine in many instances. 

Water treatment firms have more to offer than chemicals and treatment. Their programs are, or should be, carefully 
engineered to meet specific requirements of each system. They provide corrosion control, deposit and biological control 
and must comply with pollution control standards. 

Competent service accompiinies treatment recommendations, togetlier with regular followup calls by the company 
representative to assure good control is being maintained. A qualified supplier also makes available the experience and 
training of a large engineering staff, as well as the resources of extensive and well-equipped laboratory services. They 
should be able to provide monitoring programs giving satisfactory evidence that the system is properly protected. 

This broad range of professional services is an excellent criterion for choosing a water treatment supplier, and will 
often mean the difference between successful water treatment programs, and ones that leave the air conditioning 
system shutting down for repair or parts replacement when it is most needed. 
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COST AND PERFORMANCE CONTROL FOR BUILDING MAINTENANCE 



Maintenance and operation of the physicul plant involve men, materials, tools, equipment, systems and procedures. To 
effectively coordinate these elements to control a physical plant, administrators need extensive experience in building 
maintenance and operation management under diverse conditions. 

A physical plant administrutor recently offered this observation of typical problems prior to obtaining ''conirol": 
"Building maintenance and operation departments with higli costs may have had an inefficient, uncoordinated and 
floundering organization for years. Too often, tlie physical plant is an organization with built-in delays that is less than 
50% effective; that is, workmen are productive less than four hours out of eiglit. 

"Uncontrolled maintenance is essentially a system of delays. The rule, rather than the exception, is for a 
maintenance man to wait for instructions, for machines, for material or for other crafts. Jobs are delayed while 
maintenance men look for material, travel to the job site and obtain tools. In addition, interruptions are frequent. 
Basically, maintenance men want to do good jobs in minimum time, but may not be as effective as desired due to 
working conditions." 

Symptoms of Lack of "Control" 

When craftsmen, earnestly trying to find out what should be done, are confused and delayed, poor communication is 
apparent. Program users, preoccupied with academic problems, are botliered and interrupted. Physical plant 
supervisors, working diligently to handle problems continually cropping up, are dismayed, discouraged or reconciled to 
their lot. The results are predictable: foor perlormance, higli costs, lack of confidence in the physical plant and friction 
between them and program users. 

Coordinating men and material is a problem when craftsmen try to determine material requirements and availability 
after the job starts. Striving for nuiximuni usage, program users are discouraged seeing idle space and equipment. 
Physi-:al plant supervision knowingly pennit craftsmen to nunt for materials to complete jobs-they have no alternative. 
Results: Job delays, interruptions and temporary repairs causing poor performance, higli costs, lack of confidence and 
friction. 

Properly skilled craftsmen may be unavailable when required. One craft wiiits idly for another craft to arrive. Both 
may arrive at the job site at the same time when only one craft can work at a time. Basically, they want to do their job. 
once, properly with appreciation shown by their supervisor. Program users confronted with cost control efforts see 
visible evidence of lost time. 

Physical plant supervision realize their men are not as productive as they might be. Assigning too many men to jobs 
may prevent accomplishing more work with the same number of men. While it is wise to overman certain emergency 
jobs, routine maintenance, repair and construction are not two-man or multi-craft .situations. 

Ineffective Solutions 

In plants where such problems exist, administrators may strive for solutions. Improved work order and material 
control procedures may be invoked adding paperwork iind resulting in less supervision of craftsmen. Planning and 
scheduling may be started requiring the supervisor's absence from his men more than before. Job cost and variance 



By JOHN V. LAMMERS. The author is a graduate mechanical engineer (Washington University, St. Louis) with many 
years experience as a consulting engineer In that capacity lie worked I J years for the Carter Qarburetor Corporation of 
St. Louis and for the past W years with AT, Tierney Company, a Chicago management consulting firm. Lammers iiow 
works hi Los Angeles and has done management consultation for the University of California, Disneyland, Los Angeles 
School District, University of Illinois and many other organizations. 
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reports may be issued requiring still more analytical work by supervisors. 

Management often realizes inipiovcments have not helped as expected without having lime to take corrective 
measures needed. Valuable inforniation may be gained tor specific situations, but performance of the physical plant 
departmen! and costs of the total function still require much improvement. 

To overcome these inefficiencies, the physical plant administrator personally may become involved in a variety of 
attempts. A new work order system and coordinating meetings may be partially successful in overcoming particular 
difficulties, only to ignor other problem areas. They may not alleviate frequent starting and stopping of jobs, tack of 
materials and insufficient job supervision. 

in many physical plants it is evident that basic in-housc backgiound does not exist to implement ideas effectively 
Most departments cannot afford to assign men to devise a system by trial and error, requiring several years to ""de-bug.** 

Broader experience, talents and skills may be needed to achieve tangible results. Probably, action is needed to 
preclude dilution of existing improvements. 

Physical plant administrators who have successfully implemented planning and scheduling have had experiences 
parallel to these. They too gauged work backlog by how higli job orders were stacked on foremen's desks. They had no 
method of estimating effectiveness of crews. Coordination between crafts, maintenance and program users had been 
poor. 

Management consultant firms such as A.T. Kearney, Inc., are qualified to evaluate physical plant organizations and 
help management grasp opportunities for improved performance and reduced costs. They bring to assignments the time 
necessary to work uninterrupted toward solutions to problems. They provide oftyer/zViYi' -impartial and independent, 
uninhibited by political, traditional or historical considerations. They offer exfK'hcncc in analysts and solution of 
similar maintenance and operating problems for many organizations. They also have an understandmg of the 
complexities and interrelationships of management problems, particularly involving the '"human factor." 

Wliile they offer no panacea, they endeavor to apply pertinent specialized, as well as overall, management skills. With 
each recommendation tailored to particular needs and abilities of the physical plant organization, their objective is to 
arrive at sound solutions and to develop in-house personnel capable of carrying on after the consultant completes his 
assignment. 

To insure that trained personnel are available to implement the course of action, representatives from the physical 
plant department should work with the consultant. Costs for consultant services are reduced, pride of in-house 
authorship is created and effective, tangible results are more easily achieved. 

Requirements for "Control" 

MiM physical plant administrators know ihey need to schedule and coordinate maintenance. They know they need 
the right craft on the job at the right time. They realize they need to know how many men are required, what 'he total 
job time should be and what methods and nidterials should be used to prevent job delays and interruptions. They know 
they need amtroi 

Experience has shown performance improvement and control require consideration of a minimum of ten objectives: 

1. Consistent Estimating. For scheduling purposes, the estimated time required to perform a given job should be 
consistent and should be made known in advance; 

2. Methods Analysis. The best job method should be made known before the job starts. Consideration should be 
given to using the best method regardless of tradition. This may require different tools, material and changes in 
work habit; 

3. Elimination of Delays. Knowing in advaiice the estimated time required and the job method to be used permits 
more realistie scheduling which helps eliminate delays; 

4. Coi}rdination of Crafts. Where each craft supervisor knows job content, job sequence and estimated time per 
sequence, it is possible for him to improve coordination with other supervisors; 

5. Improved Snpenisory Control. Reduction in foremen*s paperwork allows more time for directing efforts of 
hourly employees their primary responsibility. Realistic time estimates and method an;ilysis provided in advance 
also permit foremen to question poor perfonnaiice immediately to determine future improvement measures; 

(y. Training. Need for training craltsmen in certain skills must be made known to improve performance. Need for 
additional training of supervisors in techniques of supervision may be required to maximize performance. Also, 
training future physical plant administrators should be considered; 

7. Materials Control. Material, tools and equipment are needed in the proper place in sufficient quantity at the 
correct time to help keep craftsmen productive. Making known the job metliod in advance permits stocking 
needed materials; 
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8. Work Backlog Control. The work backlog of each craft should be known to permit more realistic scheduling, 
listahlishing the proper number ot' craftsmen required allows miiilysis of the need for outside contract services; 

Controlled Manning, Knowing the work backlog of each craft, time required and method to be used permits 
adjustment of crew si/.cs. Proper adjustment of crew sizes provides better craft coordination and more effective, 
realistic scheduling: 

10. Cost Control. To satisfy academic program users in rapidly changing times, new and better methods are required 
lo control and reduce costs. As equipment becomes more complex and costly and as space costs increase, 
maintenance rc(|uiremenls become more precise and demanding. However, to prcchide increases in maintenance 
costs from dissipating potential cost reduction, caution must be exercised even in modem physical plants. To 
achieve tangible results objectives first should be economical and feasible on a continuing basis when perfomied 
by available personnel. 

Initial Step in Gaining "Control" 

Preliminary studies or surveys can detennine improvement measures required. Changes needed, costs incurred, time 
required and co.st reduction potcntiaJ should be established. Without commitment to a course of action, and before 
change in present operating procedure is made, requirements for implementation of fonnai improvement measures 
should be studied, documented and substantiated. 

The present organization should be studied to detennine and define functional lines of responsibility and authority. 
Orgiinizational control of labor, material, systems and procedures should be defined to determine present methods and 
compatibility with complete ''contior*. Revisions required to he existing organization should be announced before 
implementing controls, allowing for reassignment of existing personnel when possible. 

Existing facilities should be reviewed to determine effect of existing craft siiops, equipment, stores and salvage 
operations on potential improvement. Physical layout of the plant and shops must be considered. Transportation and 
communication requirements should be analyzed. Problems resulting from inadequate facilities should be investigated 
before attempting to implement complete control. 

Systems, procedures, methods and controls presently in use should be analyzed. Existing reports for financial 
control need not be disturbed for they usually provide valuable cost distribution information and are the responsibility 
of accounting and finance departments. 

Extent of revision of existing maintenance paperwork required to achieve control should be known. Due to the 
tendency to resist change and the time required to acquaint personnel with change, as few changes as possible should be 
made. Even though innovations are usually required, this should be done with a minimum of paperwork. 

The present perfomiance level of mmntenance should be identified. Identifying the present performance level is 
important in establishing the basis against wiiich future improvement can be measured reliably. A representative 
selection of jobs for each craft should be studied to determine present performance by craft against predetermined 
maintenance standards. A.T. Kearney, Inc.'s Simplified Maintenance Standards, based on accepted industrial 
engineering techniques, offers consistency, objectivity and ease of application not permitted by individual estimating, 
historical averages, work sampling or detailed engineered standards. 

it is equally important to project potential performmice improvement realizable by adopting recommended 
improvements. This projection provides an accurate estimate of potential cost reduction and is needed to evaluate 
economic feasibility of implementing formal control. 

Normally, potential cost reduction and performance improvement provide economic justification, and required 
changes are acceptable and desired by the administration. On this basis practical and reliable decisions can be made to 
implement improvements required to obtain tangible control of physical plant function. 

Need for Planning 

Improvement measures should be based on the conviction that planning is essential to achieve control. Planning is 
devising a course of action in advance and prearranging details for maintenance, repair and coastniction work 
performed by hourly personnel. Planning permits identification, connnunication and measurement of maintenance and 
requires identification of eight factors: 

5. Materials required 

6. Tools and cqi'ipment required 

7. Craft skills required 

8. Craft manpower recjuired 



1. ,Scope of job 

2. Location of job 

3. Priority of job 
^ Methods to be used 
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The job's magniliido and complexity dcteriiiiiie the applicability of detailed planning. Certainly, nuilti-craft jobs 
slunild be planned. Jobs affecting safety of personnel, continuity of operations and increased usable space and equip- 
ment shoukl be planned, as well as repetitive jobs. Minor routine jobs such as tightening V-belts, replacing fuses and 
light bulbs and adjusting valve packnig glands may not require sucii detail. 

Need for Maintenance Standards 

To assure continuity of meaningful plaiming for maintenance supervision and craftsmen, some form of disciphne is 
needed. Experience in over 250 organizations indicates that the application of Simplified Maintenance Standards 
provides a consistent and realistic measurement of improvement progress for administrators. Application of standards 
permits automatic generation of material, tool and equipment requirements. 

Improvement measures, therefore, .should be based on advanced, detailed planning through application of main- 
tenance standards. Prerequisites and understanding are required: for iniproved effectiveness all personnel involved need 
to be familiar with the concepts of the program. 

Implementation of "Control" 

introductory meetings with supervisory, staff and cra*\ persoiuiel serve appropriately to introduce content and 
objectives of the maintenance control program, and to stress that it has been de.signed for their benefit. 

It should be understood that maintenance planning separate from craft foremen is required to improve perfoniiance. 
Experience has shown that most maintenance foremen cannot adequately plan maintenance work and mpervise efforts 
of their craftsmen. Job planning or job supervision and coordination, or both will be neglected. 

It should be understood that planning to improve maintenance performance must be done before the job starts. 
Effective scheduling of per.sonnel requires advance planning to obtain greater productivity from craftsmen. Consistency 
of craftmen's ctTort is the primary factor: work pace is not. 

During introductory meetings, occurrence of emergency work should be discussed. Most emergency work cannot be 
completely preplanned and will interrupt otherwise effective scheduling, ^recise definition of emergency work should 
be explained and discussed. 

.After introductory meetiiigs, maintenance work planners should be selected from existing personnel. Planners sliould 
have responsibility to plan work in advance, apply Simplified Maintenance Standards, schedule and dispatch manpower, 
material, tools and equipment, determine work backlog and report craft performance. Personnel .selected as planners 
inust have craft experience and job knowledge. Since the planning activity is merely being formally centralized into a 
staff function, it should not be considered a new or added function. Consequently, selected planners need not be 
re[)laced. 

Well-trained and proficieni planners are a key lo the success of control. They require training to be prollcienl 
planners and to apply Simplified Maintenance Standards and implement meaningful controls. Depending on the si/e of 
the department, approximately six to eight weeks are reijuired to train planners. 

Management control techniques are required. Revision and issuance of new procedures as determined in the 
preliminary study should be accomplished before the end of planner training. Procedures include work order, time- 
keeping, inalerial stores, delivory and control, planning, estimating and scheduling and control reporting for manage- 
ment. These procedures should be carefully developed with all supervisory persomiel who will use them. 

As soon as planners are trained and revised procedures are instituted, maintenance can be planned in advance. 
Initi:illy, coverage may be low. As planners gain confidence and become proficient and as maintenance supervision 
becomes faniilia^r with the benefits available, planned work coverage will progressively increase. Improved maintenance 
performance will re.sult. 

Results 

Experience with completed maintenance management control programs have been gratifying. Cost reductions in 
hourly labor have averaged 20 lo 3(y.'r after deducting adn:inistrative costs of the planning staff 

hnplementing control ove; a physical plant function is not easy. The road to improved performance is rocky. 
Harassment will contifuie from many sources even with controls. With controls, however, workload is lighter since 
Simplified Maintenance Siandards.provide the discipline to assure effective advance plamiing. 

The results are worthy of consideration by administrators. Labor control, craft coordination. materials control and 
active supervision result in tangible cost control of the physical plant. 
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BEWARE OF HOUSEKEEPING CONSULTANTS 



Who needs consultants? In order to answer that question, first detemiine what a consultant is. The Thorndike- 
Barnhart dictionary defines a consultant as ''a person who gives professional or technical advice." 

Why do people need help from otliers? Because they live in the age of the information explosion. More information 
will become available in the next ten years than in all the centuries before. Libraries built twice their present size will 
overflow with books in 10 years. A century of thougiu and invention is now being compressed into a thousand days. 

This mass of facts and viewpoints has created change. Of all scientists, engineers, inventors, researchers-people who 
make change -who ever lived, 90 per cent are at work //c?vv, changing things! 

This flood of information and change demands Intense specialization. Once engineers were glorified mechanics who 
built bridges and designed tools; now there are ceramics engineers, textile, cryogenics, vibration and industriiil 
engineers. There are even subspecialties: industrial engineers work in time study, methods analysis, hospital systems, 
rate setting and operations analysis; a few even work in housekeeping management! 

The question is not //to use consultants, but when and whom to use. 

The differences between consultants who charge for tlieir time and ones who do not is the difference between 
professions and hobbies. The registered engineer who consults puts his license to practice with every recommendation, 
and with every contact, just like a lawyer or CP. A. 

It is time to consider paying for consultation when the organization: 

1. Is strong enough to implement recommendations and to sustain improvements; 

2. Is growing fast and needs the equivalent of an experienced staff it cannot afford to develop and keep full time; 

3. Has made all internal improvements it can and feels need for objective aniilysis; 

4. Ciinnot get from management and other departments the interest and support needed to function effectively; 

5. Wants to improve morale by demonstrating management is willing to invest in a motivation and training program. 
When an organization needs professional help it looks for the best help at a reasonable cost. 

There are many types of consultants, generalists and specialists. Some firms specialize in ''head chopping": some are 
general management consulting or accounting firms who will work in the custodial field as a sideline. Some are 
combined-service organizations which not only consult, but also provide contract cleaning services and sell you 
chemicals! Such an organization raises the question: What are they trying to sell? Service Engineering Associates, Inc. is 
an independent specialist. 

The consultant chosen must have a business and professional philosophy consonant with the organization it serves. 
The client-consultant relationship should evolve: After interest is shown by a potential client, a proposal should be 
developed to assist the client in meeting his objectives. In order to make a proposal iind provide later service that is 
objective, contract cleaning services should not be provided by the consultant, nor equipment or chemicals sold, nor 
sides or services by others promoted. Thus, the consultant may serve objectively: 

1. Clients who do their own cleaning. 

2. Clients cleaned on contract. 



By EDWIN B. FELDMAN, P.E. President of Service I:ngineering Associates, Inc. (Atlanta, Georgia), the author has 
been a consultant to the University of Hawaii for the last five years on custodial operations studies; program develop- 
ment in staffing, personnel assignment and training; and o'^sistance in the implementation of these programs. He is the 
author of three books: Industrial Housekeeping, Housekeeping Handbook and How to U.se Your Time to Get Things 
Done, plus numerous articles in various professional trade and technical journals. He is also working on a fourth hook, 
O ng Design for Maintainability, to he published soon. 
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3. Contract cleaners. 

4. Government. 

5. Organizations and institutions. 

Discussion of objectives in tlie early work state is important. Service Engineering Associates, Inc. typically employs 
one of three general objectives: 

1. Cost improvement within fixed quality levels; 

2. Quality and morale improvement without exceeding a fixed budget (sometimes including consultant fee); 

3. Open objective fostering suposition of whatever opportunities exist for quality and cost improvement, without 
limitation. 

At this point, some organizations consider the *'audit'' approach, which provides a more cursory or general analysis 
than would a complete study or programming. Typically, audits provide specific analysis of example buildings or 
facilities, extrapolating data to indicate likely results for the entire physical plant; opportunities are shown for 
improvement in equipage, chemicals, structure of department, supervision, scheduling and procedures. Not only does 
the audit predict what might be accomplished through more complete study, it also provides an opportunity at smaller 
risk for the client to familiarize himself with consultant personnel and operating procedures, thus establishing an 
atmosphere of confidence involving management ard the work force. Normally, half the fee for an audit can be 
credited against a more detailed study (based on the amount of information related to both services). 

The fee must be calculated as a direct function of engineering time involved, plus expenses, rather than '*what the 
traffic will bear'\ Options miglit be offered concerning implementation services, and later **on calP' services, Be very 
suspicious of any custodial consulting fee exceeding 2 or 3% of the custodial budget during the service period except 
for a small operation. 

In selecting a housekeeping consultant, pursue these questions: 

1. Does housekeeping consulting represent tlie fundamental service provided by the consultant, rather than a 
sideline? 

2. Is the work performed by professional engineers? 

3. Is the consultant entirely independent of supplier and contract cleaning organizations without interest in such 
fimis? 

4. Is the consulting firm owned entirely by its own consultants without outside interest? 

5. Are fees based only on time involved (and expenses) by professional consultants? 

6. Are services and fees specific, eliminating the need for additional services and fees. 

7. Have the consultants worked at least ten years in this specialized field? 

8. Do all consulting firm personnel work full time in professional consulting activities? 

9. Does the consulting fimi broaden its fund of experience through seminars and other educational activities? 

10, Does the consultant provide a comprehensive reference list? 

1 1. Has the consultant contributed to the literature of housekeeping management? 
The consultant's services should comprehend these factors: 

1 . Program should be operable with existing supervision and labor whe.vver possible 

2. Consultant should work himself out of the job within a reasonable time, usually after one year of 
implementation. 

3. All assignments should consist of a reasonable day's work. 

4. The services should benefit wherever possible all three levels of personnel involved: management, supervision and 
custodial help. 

5. Use should be made of the ''work design'' concept of creative analysis, rather than specific criticism. 
Who needs consultants? Those 

-Who are not able to cope with the information explosion unassisted 
-Whose lines of communication to management arc not without obstruction 
-Whose management is not confident in the objectivity of in-house recommendations 

-Whose management does not understand the balance between housekeeping quality and cost and who has not 
provided sensible objectives 
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-Who have neither a static orgaiiiKalioii nor time to make changes 

'Who cannot train and motivate supervisors and workers adequately and regularly 

-Who are not able to stinuilate numagement it) net on in-house recommendations 

-Who have not been able to develop the proper status and compensation for the department and its members 
-Who have no broad experience in all phases of the work in many different organizations and locations. 

A manager is a person who gets things done through oUiers. He turns to consultants for help, not because he is 
inadequate, but simply because he has enough understanding and self-confidence to wgood manager. 

QUESTIONS AND ANSWERS 

Question (Bob Farley, Occidental College): We have recently been approached by contract housekeeping and custodial 
maintenance firms which say they can provide service with about one-third the personnel an independent consultant 
would use. How should we approach this kind of presentation? We do not have the resources to evaluate their 
proposals ourselves. 

/Im'vver When our fimi does work for an organization that wants contract cleaning, and some university and college 
clients do, we think there is only one legitimate basis for comparison. -The cost of contracting should be based on 
services and pcrsoimel tfie department would use were it perfonning the work itself. The only way to compare costs 
is to measure requirements, apply time allowances, analyze structure and organization, determine how many people 
will be needed and what equipment will be used and judge job frequency of both in-house and contract 
maintenance 

Question (Dale Hawn, Grinnell College): You alluded to employment of students and then amended your statement to 
employment ''under certain conditions." Would you outline those conditions? 

Answer: Never attempt to use student help for less than two-hour blocks; using a student for VA hours at a time is 
'^spinning wheels.'' The preferable time allowance should be three to four hours at a time, because what is lost is the 
make-ready and put-away time-a bigger percentage of the total in smaller time increments. Also, it is not desirable 
to use students every night because of their studies and other activities; it is much better to have two shifts half 
working Monday, Wednesday and Friday and the other half working Tuesday, Thursday and Saturday or the 
weekends. 

Secondly, student help will need intensive supervision because their working hours are short and there is a high 
turnover rate. They must also have good training, which some say is useless because of the turnover. The higher 
turnover makes the training more necessary. The basic considerations, therefore, should be for longer work periods, 
adequate supervision and training on the job. Also, if the department can grade their perfonnance on their 
pemianent academic record, students will work 50% harder. Some people have been able to do this, and 1 urge you 
to do it if you can. 

2zve5r/r;/i (Sumner Holbrooke, Philhps Exeter Academy): Would you comment on the hourly rate for student workers 
compared to the hourly rate for permanent adult employees? 

Answer: ft should be the same. 

Question: In every case? 

Answer: If they are to be responsible for doing the same work they should be paid at the same rate. 
Question: Have you had experience with using classifications such as Custodian I, II or III? 

Amwer: That kind of classification goes against the pay law of 1963, Some people have been successful with using the 
system thus far, but they may be overruled at the time of their next Department of Labor inspection. 

Question: Wliat if one custodian uses mechanized equipment and another does not? 

Answer: In the case of the Department of Labor versus Waynesboro College the defending lawyer said pay grade ! 
employees did all lighter-duty work (i.e., dusting), while pay grade II employees did machine work; the court said 
the extra skills required to operate the floor machine are counterbalanced by the manual dexterity required for 
dusting, therefore the jobs are equal. That is the rule now. If a lighter duty task occupies less than 50% of the work 
time, the court says the tasks are equal to more skilled labor, and therefore the pay should equal. Men and women in 
housekeeping departments should have the same starting rates or the situation may end in a lawsuit. 
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COFFEE/PINEAPPLE JUICE BREAKS-Morning and 
aftRrnoon recesses in the busy educational agenda and 
daily sandwich lunches provided opportunities for 
registrants to exchange ideas with one another and to 
discuss various products and services with exhibitors. 



EXHIBITORS 



APPA wishes to gratefully acknowledge the valuable contribution of the following firms to the success of the conven- 
tion. Without their enthusiastic support, gracious hospitality, and attractive displays, the convention would have been 
substantially diminished. 



AMERICAN BILTRITE RUBBER COMPANY, INC. 

AMERICAn GILSONITE COMPANY 

BEST LOCK CORPORATION 

CARRIER AIR CONDITIONING COMPANY 

CERAMIC COOLING TOWER COMPANY 

DAY BRITE LIGHTING 

GYMNASTIC SUPPLY COMPANY 

HAGER HINGE COMPANY 

HILLYARD CHEMICAL 

HONEYWELL, INC. 

HUSSEY MANUFACTURING COMPANY, INC. 

INTER ROYAL CORPORATION 

JOHNSON SERVICE COMPANY 

JOHNSON WAX 

KOOL SHADE CORPORATION 

LCN CLOSERS 

PERMA-PIPE, DIVISION OF MIDWESCO ENTERPRISE, INC. 
RIC-WIL, INC. 

ROYCE ROLLS RINGER COMPANY 

RUSSWIN DIVISION OF EMHART CORPORATION 

SARGENT AND COMPANY 

SCHLAGE LOCK COMPANY 

SERVICE ENGINEERING ASSOCIATES, INC. 

J. A. SEXAUER MANUFACTURING COMPANY, INC. 

STANDARD DRY WALL PRODUCTS, INC. 

STRANCO 

THERMAL CONDUITS, INC. 
UNICON PARKING STRUCTURES 
VAPONICS, INC. 

VOLUME INDOOR PARKING, INC. 

VON DUPRIN 

XEROX CORPORATION 
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BUILDING DESIGN FOR EASY MAINTENANCE 



Recently, the liitlationary spir^il has affected everything associated with care of buildings and grounds, including labor, 
machinery and supplies, and many people are looking for ways to reduce building maintenance. The problem of 
inflation is insoluable at this meeting, and there is also no way iognarantee reduced maintenance costs. 

Reducing maintenance can generally be accomplished througli proper planning, efficient design, proper materials and 
efficient maintenance procedures. These procedures are outlined below in greater detail. 

Proper Planning 

hi applying effort toward reduction of maintenance in schools, planning is perhaps the most important commitment 
to be made. 

An important part of this commitment is realizi* ^ that care of buildings cannot be planned as done previously, 
because buildings are different. There is an entirely new set of circumstances and good planning can best be achieved 
through adaptation, rather than old repetitive processes. 

For example, architects and contractors traditionally decide what materials are needed in a building. When the 
structure is completed, the keys are handed to the maintenajice staff and they clean it for the next 40 years. Wouldn't 
it be better if the maintenance staff was actively involved in planning the building? If it is not possible to involve them 
in the entire process, certainly it would be helpful to sohcit their aid regarding such things as materials selection. 

Taking this approach accomplishes several things. Useful options are obtained reflecting local needs and desires. 

More importantly, maintenance staff feel like they have played a part in the decision-making process for the new 
structure. If a person identifies with something he will work harder to see it functions properly, and this is an important 
first step In attaining efficient, productive care of a new building. 

Another planning resource is inservice training. In the past this was mainly provided for teaching and administrative 
staffs. However, today there is great need for inservice training for maintenance staffs as well. Newer and more 
complicated machines are available, buildings are constructed with different materials and time is a greater problem. 

Few organizations provide inservice training to maintenance staffs. Some universities offer this service, the School 
Planning Laboratory at the University of Tennessee being a good example. Also, there, are some private sources such as 
the Custodial Training Foundation in Illinois, and commercial sources including Monsanto and Dupont. 

Proper Design 

Proper design applies not only to campus buildings, but also the grounds around them. Both these areas deserve 
consideration from a maintenance standpoint as the total master plan develops. 

First apply the problem of reducing maintenance to campus grounds, remembering that there is a great deal of 
difference between today *s campus and yesterday's cinder school yard. Today buildings are surrounded by a complex 
of parking lots, loading areas, athletic fields, roads, walks and even outdoor classrooms, used day and night by students 
and the community. 



By JAMES L, CROCKARELL, Ed,D, The author currently serves as an educational consultant to Ellerbe Architects 
(St. Paul, Minnesota), one of the largest architectural firms in the country. Dr. Crockarell has recently been involved in 
educational planning nationwide: significant project.^ include development of the planning program for the Mayo Clinic, 
master planning for the University of Albuquerque, a rural development plan for high schools in Alaska and master 
planning for the Washington Technical Institute (Washington, B.C.). He formerly worked in school planning at the 
O versitv of Tennessee and has held various teaching and school administration positions in public education. 
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The site has taken on an importance that rivals the building structure itself. Tlus is true because the modern 
university has taken on new roles and responsibilities, and its activities stretch to every corner of the campus. As the 
character of the site has changeil so has site planning and design. It no longer means putting a building on a piece of 
land or adding a building to a campus at a ramdonily selected location. Site planning takes into consideration every 
function of the grounds and integrates these into one overall smooth-working facility that will be economical to 
maintain. 

Design and planning for easy maintenance extend also to site selection. Some things to consider are: 

1. Site is easily accessible to avoid maintaining elaborate road and walk systems; 

2. Flat or easily sloping site will be more problem-free; 

3. Avoid highly exposed sites. A protected site will usually require less care in terms of plants, snow removal, etc.; 

4. Select site with soil promoting growth of grass without excessive watering and care. 

After the site is selected it is important to integrate all elements involved. Elements that must be considered are 
building kKation. roads, walks and play areas, parking lot. loading area, service areas, lawns, seedlings, and the site's 
natural features. 

Some ht'lpful ideas to keep in mind are: 

1. School building should be located on site at a position that will provide low-problem maintenance. For example, 
slopes should provide good drainage away from the structure, 

2. Parking areas should be over-built so that lawns never need to be used. 

3. Entrance roads should be wide enough for maintenance vechicles and also should provide adequate temporary 
storage for refuse containers to reduce maintenance problem of cleanup. 

4. Pedestrian walks should be wide enough to discourage walking on adjacent grass. Walkways should be built 
wherever pathways are made by students, Iowa State University has planned walkways wide and strong 
enougli for vehicle traffic. 

Looking at the building itself several design features reduce maintenace time and expense. The building constructed 
after involving maintenance staff in the planning prcKCss will probably be better suited for efficient cleaning operation. 

In addition, research at Ellerbe Architects has indicated several design features help provide easy maintenance. 

1. Compact buildings reduce the amount of walking necessary to get to different parts of the building, insuring less 
time spent on marginal activities. 

2. Windowless buildings or structures with few windows offer several advantages -less breakage and vandalism, 
decreased cleaning area and less heat loss or gain. 

3. Systems and component construction using uniform materials tliroughout tlie building enables the maintenance 
department to maintain lower supply stocks and simpler operation. 

4. Common service shafts containing various mechanical systems allow for centralized repair and easy operation. 

5. Good space relationships not only serve the school program but are arranged to acconnnodate necessary custodial 
storage for each area of the building. 

Special attention should be given to custodial rooms. These facilities should be carefully planned and designed for 
each campus building. Some useful hints are: 

1. Provide an adequate centralized area for the exclusive storage of cleaning materials and equipment. 

2. In custodial closets, install floor drains with 8" curbing instead of utility sinks, when possible. 

3. Provide adequate sources of both hot and cold water for custodial use. 

4. Electrical outlets should be located not more than 75 feet apart in corridors and large rooms. 

5. Provide private locker and shower space for custodians. 

Minimum Maintenance Materials 

The discussion thus far has been concerned with planning and designing buildings for easy maintenance. Surface and 
build ifjg materials required for buildings and campus must al . be examined. 

Proper care of the campus is just as important as internal ruilding care. Several options available make this job easier. 

Recommended paving materials for easy maintenance are bituminous asphalt and concrete. Concrete lasts lunger but 
the initial cost is higher. For minimum upkeep both should be applied over a welNconstructed base and be coated with 
sealers. Never install asphalt on a grade over ten percent, as it is impossible to get proper compaction. 



Curbing proji'cts using grcmite will be the most indestructible. Concrete and asphalt are also used '^ut they are subject 
'0 greater weathering and snowplow damage. 

O^suicwalk materials, coiicrele is most acccjitable with blaektoj) the next choice, 

Hxtcrior steps should be eliminated vvlvcro possible. Stone is the best choice of materials since it has a better nonskid 
iurtace and can withstand diunage from olemenls. 

Handrails should be required along all exterior steps and they sometimes require extensive care and painting. The 
best material to use is anodized ahjminum. It requires no painting and it also resists corrosion. 

Exterior lighting materials should not require much maintenance tinie. Aluminum lixtures serve this purpose quite 
welL 

Athletic fields formerly were monopolized by grass. New artiHcial materials are now used when monetary 
considerations are not overriding. As for overall maintenance, artificial surfaces appear to be far superior. 

Rimiung tracks should use some type composition material or one of the new synthetics for easy maintenance. 
Cinders are not acceptable. 

Clioo.sing the right material is extremely important in constructing a new building. Care must be given to assure that 
local climate conditions, usage, and expectations are taken into consideration. 

Building floors have been the center of controversy for the last few years. The battle for carpet acceptance has 
probably been won - in fact there niiglU now be **overkill'\ Carpeting has several educational and safety advantages that 
make it a very desirable floor covering. However, terrazo lasts much longer, especially in higfi use arCas, and vinyl tile is 
cheaper. Carpet square blocks are being used more now to help alleviate maintenance problems that have heretofore 
hindered custodians with their use of this material. 

Ceilings of acoustical tile have been popular for years and probably are the best material maintenance-wise, while 
providing educational environment benefits. Acoustical tile is easy to replace and requires little upkeep. Blown plaster 
has been a disappointment, and materials such as concrete are not educationally acceptable even though good from a 
maintenance standpoint. From a maintenance standpoint, the new idea of exposed steel girders and structure is difficult 
to justify. 

Wall coverings have improved significantly in the last ten years. Vinyl coverings are easily maintJiined, especially 
when properly installed. Concrete block with epoxy paint is relatively cheap and cleans easily. Tile block has been very 
successful in hallways, diessing rooms, and areas where excessive soiling occurs- The key to good wall coverings in 
schools is using attractive surfaces not requiring paint or constant replacement. 

Stairways are not suitable for soft- floor coverings like carpet if the concern is for easy maintenance. Normal life 
expectancy of carpet in this area is much less than the advertised 10-14 years for overall school carpeting. Use hard, 
compound stairways with smooth, continuous surfaces that can be easily swept and mopped. 

School rooflng of pitch and gravel is probably as good as any unhsi^ expensive tile is used. Plastic compositions need 
more development before they will be maintenance-free. 

School lighting fixtures should be flat and recessed for easy mai.itenance. Exposed liglits are dust collectors. Indirect 
ligtiting fixtures are especially troublesome to clean. 

Furniture and desks should be smooth -surfaced for easy cleaning. A rougli composition surface collects dirt in tiny 
grooves and appears dingy. This surface can be cleaned, but it is not labor saving. 

Exterior walls are usually not great maintenance problems unless they must be painted, thus stay away from 
materials requiring paint. Brick j 5- always good, althougli many people are now building with precast materials. If these 
are used, make sure they are soil or strain resistant. 

Proper Maintenance Procedures 

Time and money-saving architectural planning and design ideas affecting proper maintenance include: f I) Planning 
buildings and grounds with powered equipment in mind; and (2) Wringing utmost efficiency out of these machines. 

A time study by Jacobson is a good illustration of these points. Through tests run in the midv,/est it was shown that 
in many cases large power equipment could complete lawn care jobs in almost half the time of smaller units, yet its 
initial cost was only one-half of three smaller units used in the study. Add to this that smaller units require more 
maintenance and the economy of selecting the larger machine is easily seen. 

Smaller equipment has a place in mainten:ince programs. For example, most universities need small vacuum cleaners 
as well as larger units for use in close places. For large nuiltibuilding campuses, however, the greatest economy is 
achieved when the campus and buildings are: (1) Designed for maintenance with large equipment; and (2) Implemented 
through use of larger machines whenever possible. 
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A word of caution. Universities should not heeoine *\)verpowereir* sending (lie biggest piece of equipment available 
10 do a small job. A well-balanced maintenance department will iiavc equipment to elTieieutiy iiandle various 
maintenance requirements imposed. 

Many colleges report that increased meciuini/.alion of maintenance has permitted them to take on care of bigger and 
more complex jobs without adding [)ersoniiei. 



As originally pointed out. tiiere is no guarantee that the design of a building will insure maiiitenanee case or a cost 
decrease. However. Hllerbe research indicates that if other aspects of the maintenance luui operation program at a 
university are conducted properly, a 20/0 cut in ele:uiing staff is possible when a building is designed to prevent 
aeeuinulation of dirt and save maintenaee time. 

Large numbers of custodians or supjily salesmen will not be looking tor jobs if belter scliool planning and design 
procedures are implemented, but this is a logical first step in seeing that campuses are well-maintained with a minimum 
of effort. 



Question (Robert Butler. University of California. San Diego): Could you describe in greater detail your central core 
concept and how it is different from what is being used now? 

Answer: I am not sure what you are using now. but the central core concept differs In the way the laboratory systems 
are laid out. For instance, a structure will be 10 stories liigli with three shafts extending from ground level to the top 
of the building. All pipes, gas lines, water and laboratory supplies running into each laboratory are contained in the 
central shaft. There are three points along the v/all of the laboratory facing the shaft where mechanical systems enter 
the laboratory. There are rigid benches leading to parts where wet-type aetiv'Mes occur. Dry activities are located 
against the corridor walL This particular design eonfiguation eliminates the rigidity of most laboratory space. In 
other words, activities requiring services, which formerly made the facility rigid, are placed in one area» and more 
tlexible activities located against corridor walls, making it possible to change the laboratory around to any con- 
figuration people may want over the next 20 years. 

Question (John Heinz, University of Washington): 1 noted in your photographs that the locker room was carpeted. 
Have you had good experience with carpeting? 

Answer: Yes, with indoor/outdoor carpeting. It has worked well at the University of Notre Dame and at other 
universities, too. 

Question (He in/.): Over what period of time? 

Answer: The University of Notre Dame facility is about five years old and the carpet has done vrry well. The estimated 
normal life of indoor/outdoor carpeting is up to 10 years. 

Question (Heinz): Is the locker room a dry area? 

Answer: There is tile outside the shower and dry-off are^ . but the carpeting in the dressing area probably gets wet 
occasionally. In. situations where it is possible, it is good to consider using carpet blocks, which are constantly being 
improved. Then if an area is damaged, the block can be removed and replaced without disturbing the entire carpeted 
area. 



Conclusions 



QUESTIONS AND ANSWERS 
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THE FACULTY OFFICE-A SYSTEM OF FURNITURE AND STRUCTURE 

In 1969, while developing plans for the University of Pittsburgh the idea occurred that of the advances in school 
buildings, design and construction and in technical facilities for education, research and communication, there has been 
no real improvement in the faculty office. A very important facility of the university has been neglected. 

Too often the faculty office is considered space with a desk, file cabinets, bookcases, clothes tree and chairs. Tliis is 
expected to meet the needs of a wide variety of specialists-engineers, geographers, geologists, biologists, anthro- 
pologists, musicians and many more. The faculty office is a workroom, research lab, private library, counseling room, 
viewing center, committee room, and most of ail, a storage area. Over the years professors accumulate vast amounts 
of material essential to their s;-)ec!alties. These collections grow continually. To provide storage space elsewhere is not 
the answer. Increased deniands on space and the high cost of ^'doubling up'' is commonplace. Privacy and security 
have been unsatisfactory. These problems can be met if budgets are adequate, but to answer all needs, most schools' 
furniture budgets should be increased. 

In addition to individual office flexibility, total office flexibility within the university is important. For some time 
university buildings have been constructed with permanence in mind, A well-built, well-designed modern structure 
should last for centuries. However, there is nothing permanent about function. The function of a building may change 
before the construction is finished. Building changes are routine. Doors and partitions are moved or added; rooms are 
divided into two. Departments outgrow their space and the whole department moves. The space abandoned is adjusted 
to a new use. Sometimes entire buildings change function. This constant adjustment is necessary it the institution is to 
succeed in its commitments and responsibilities. 

All these changes involve partitions. Available demountable partitions, admirable for new office buildings, do not 
meet univeisiiy needs. Example: A campus may have 50 buildings with no tv/o having the same ceiling height or 
elevator size, and all except more recent ones having had total changes in occupancy. Moving ceiling-heiglit wall panels 
from a central storage area to the point needed is expensive and inconvenient. Altering or changing stud partitions or 
masonry causes unacceptable dust, noise and debris. Invariably, installation of demountable partitions calls for filler 
sections to close the gap between the top of the partitions and the ceiling. These conditions increase the cost of 
demountable partitions by as much as three times over cost of installing the same partition in a building under 
construction. 

The University of Pennsylvania, Temple University and the University of Pittsburgli jointly prepared a list of 
objectives considered necessary to meet demands of both faculty and institutional objectives. The industrial design firm 
of Raymond Loewy/William Snaith, Inc. was engaged to study the feasibility of creating an office system designed 
especially to meet these needs. The Educational Facilities Laboratories made a generous grant for this purpose.* 
Matching funds were supplied equally by the three universities. 

Loewy/Snaith's design team reported the project completely feasible and, in addition, provided a concept which has 
been developed further. The furniture is now at the working model stage of design. The partitions still require much 
detail work. In working with the designers, some objectives were modified and many new ones added. It is doubtful 
that satisfactory performance specifications for this project would have been written without the many discussions with 

*The EFL is a non-profit corporation established by the Ford Foundation to help schools and colleges with physical 
problems. 



By HUNT V. MARTIN, JR. T/ic author is director of physical plant at the University of Pittsburgh and has been a 
member of APPA since 1970, Ifc has a bachelor's degree in civil engineering from Rensselaer Poly technic Institute, an 
MBA hi business management from The American University and is the author of papers on central plant design and 
mpventive maintenance management. He is a member of the American Society of Civil Engineers, the National Society 
^Q^W)fessional Engineers and Chi Epsilon Honorary Fraternity, 



designers over a period of eighteen montlis, Principal objectives are: 

1. Determine needs of the faculty; 

2. Design furniture to meet these needs competitive with tlie lowest priced furniture on the mari<et; 

3. All parts or components to stack or nest, and be easily stored and transported; 

4. All furniture to be assembled by unskilled labor at the site; 

5. Furniture to be primarily wall hung; 

6. Furniture to be usable with an existing wall of any type; 

7. Furniture and partitions to have factory finishes; 

8. Furniture to be part of a system which includes partitions; 

9. Ail furniture components to fit on a 30" x 60" dolly --and one dolly to carry all the furniture needed for a single 
faculty office; 

10. Partitions to have wall panels which fit on a 30" x 60" dolly; 

1 1. Partitions to be completely demountable and reusable; 

12. Partiuons to be adjustable to varying ceiling heights; 

13. Installation of support must not require skilled workmen; 

14. Partition must conceal extension cords; 

15. Entire system must be attractive. 

The first step in detemiining needs of a faculty office is to visit numerous offices. Some are barren with only notice 
of office hours on the door. Others refiect professional or personal interests. Site visits for the study covered the three 
campuses and provided insight into the magnitude of the problem. Also, a series of seminars with faculty members of 
nine different schools was held. This was followed by a 26-item questionnaire sent to faculties of Pcnn, Temple and 
Pitt. The rate of response averaged close to 50%. 

By transposing responses to punch cards, it was possible to analyze the results by university, school, department, 
rank and overall averages. Over 60% of the faculty of the University of Pittsburgh School of Law preferred a work 
surface at standing height with a sloped surface. No one in the School of Law at Temple University wanted to work 
standing up. These differences reflect the unique work habits of trial lawyers and corporation lawyers. Almost 30% of 
Pitt's faculty asked for a sloping work surface. Acoustical privacy was stressed frequently. Much research, report work 
and rating is presently done at home because of poor security, the questionnaire revealed. 

The questionnaire proved there is no typical office, and that given the opportunity, every office would be unique. 
The possibility of uniqueness gave purpose to the project. By averaging the reported needs satisfying 50% of the 
faculties as stated in the questionnaire, the following items would be necessary: 

1. Forty-five feet of shelving; 

2. Two work surfaces; 

3. One pedestal; 

4. 30"x30" storage cabinet; 

5. Three file drawers; 

6. Pigeon-hole unit; 

7. Two six-inch deep drawers; 

8. Pencil drawer. 

All these items of furniture can be transported on a 30" x 60"dolly. A second dolly holds the panels necessary to 
build the two side partitions of a 1 20-square-foot office. The equivalent of these items in floorstanding units would 
allow little or no space for chairs, and the entire lower part of the walls would be covered. 

The design has three aspects which interact to form a system: Partitions, furniture and supports. Partitions consist of 
two types. One is based on 30" x 30" panels called molded panel wall systems. The other is a refinement of a metal 
stud drywall partition. Of the two, the molded panel is more innovative. Components of the stud partition are also used 
to support furniture on an existing wall. The method of supporting furniture on partitions and on an existing wall is 
identical. Neither tools or skilled workmen are needed to place the furniture. Furniture is designed to support 300 
pounds in addition to its use load. Tests with a mock-up prove this provision realistic. 

The molded panel partition uses preformed panels, which interlock horizontally and vertically and which contain 
O intcerally molded furniture brackets and service runs. The system requires no studs; is simple to install, remove and 
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alter; can be used in old or new structures for full or partial partitions; and has virtually unlimited flexibility. A 
plywood mock-up, l2Vi feet long x 10 feet high, of the modular wall system was made at the University of Pittsburgh. 
1 1 demonstrated the great structural stability and strengtli of die system. This partition could be erected in half the time 
of partitions already in use at the University. 

Full module panels are 30 inches square; half panels are 15" x 30" and quarter panels, 15" x 15". All are factory 
finished on one side and grooved for interlocking on the other. Piinel sizes allow easy stacking on dollies for transport 
through existing doors, elevators and hallways. Metal channels are attached to the floor and ceiling where the wall is 
divided. In a new building fastening devices can be preset in the floor. 

To begin wall assembly, a full module panel is set in the metal channel. A half panel is then offset 15" horizontally 
and interlocked back-to-back with the full panel by mating projections and grooves. The wall is the thickness of two 
panels, interkKked back-to-back and secured with a fastening device. The strength of the wall results from the offset 
placement of these panels. This offset arrangement makes it possible to remove individual panels at will without 
lessening the strength of the wall. An opening can easily be made by removing full panels on one side and replacing full 
paneLs with half panels on the other side, A finished wall presents a different panel arrangement on each side. In any 
given room, both walls could be similar. Assembly or disassembly causes no appreciable dust, noise or interference with 
surrounding areas or activities. The channel formed by two panels butting together contains concealed bracket supports 
and space suitable for telephone and electrical cord runs. In Uiis space telephone and electrical extension cords can 
reach any point on the wall. They will not interfere with the operation of the bracket support system. 



Furniture System 

The pigeonhole or desk organizer is the smallest furniture unit. The desk organizer consists basically of identical top 
and bottom units joined by two fiat vertical joiner plates. The 30" x 30" storage cabinet uses the same top and bottom 
pieces but has larger vertical separators. This unit can contain adjustable shelves, shallow display trays or be left empty 
for storing larger items. \\"nen security is desired, the unit can be locked and fastened to the wall panel. Other storage 
units are 30" x 60" and 30" x 15". Bookshelves in 30" units hang on the walls. 

The pedestal file unit for use with a separate work surface is the only floorstanding unit. It will accommodate either 
four six-inch drawers, twosix-inch drawers and one file drawer or two file drawers. The identical top and boilom pieces 
of the pedestal file unit have also been designed so they can be stored efficiently. The side^opening file cabinet is 
formed from the same top and bottom pieces, but utilizes smaller vertical separators. File drawers stack to avoid air 
storage. They are of one-piece construction with integrally molded perimeter channels for folder hooks and drawer slide 
mounting. 

Work surfaces of 30" x 60" are used either on pedestals or supported on a wall. They also can be mounted to 
provide storage for maps and drawings. A 30" x 30" work surface for equipment can also be used as a coffee table. 
Bracket supports for work surfaces 30" x 60" and 30" x 30" are identical. They can be placed at any height and can 
also support the work surface either fiat or tilted. 



Furniture Support System 

The support system has been conceived so that various components can be combined and interchanged in a variety 
of ways to satisfy all but the most esoteric faculty needs. Indeed, the fiexibility of the system is limited only by the 
user's imagination. For example, the typewriter surface might be placed near the fioor to serve as a coffee table; 
cushioned, it could be a settee. Most units can be wall-hung ensuring greater ease of maintenance and more efficient use 
of space. Seldom-used material can be located near the ceiling. 

Furniiure units have also been conceived so that the same parts can be used in many units, be assembled easily and 
reqi'', less storage space. Stacking or nesting parts reduces air storage to a minimum. Furniture units can be attached 
to the wall without skilled labor or great effort. The bracket tab of the furniture unit is locked into the bracket support 
teeth of the wall panel. This method of attaching furniture is also employed in the modular stud wall system. A support 
bracket or hanger is attached to the wall. From it will hang the larger pieces such as the 30" x 30" or 30" x 60" storage 
cabinets. This makes it possible to place them at the top of the partition and to move them without tilting. 
Blackboards or chalkboards can also hang from it. Several panels can touch each other to form a continuous blackboard 
of any size. 

Attaching furniture units to the wall is quick and simple. Each unit is tilted slightly for insertion and the bracket 
support is inserted wherever horizontal and vertical joints meet. Still tilted, the unit is raised or lowered to the position 
desired. It can then be leveled in increments of one inch and will support over 300 pounds. Returned to horizontal 
Dosition, the unit is then ready for use. The ease of installation makes adding, removing or rearranging furniture a 
Y-vhi/^'^ matter. 
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Metal Stud Drywall Partition 

Steel stud partitions suppt)rt all t'limitiirc units in llie same manner as the nuKlule panel wail. They are similar in 
appearance, except that the hori/i)ntal joints every 30 inches are not present. This partition system is an alternate to 
the molded panel. When the modular stud system is used to eiect an independent, I'reestanding partition, metal angles 
arc placed on the floor. Leveling is done with a shim. Two upriglits are fastened, back-to-back and inserted in the floor 
and ceiling angles. 

A completed panel of 8-foot ceiling heiglit uses two panels of 30" x 30". This panel size limitation has been set to 
facilitate stacking and transport through existing doors and corridors. Added heights, when needed, can be obtained by 
a third panel precv\t lo si/c, or il' the ccilmg is less ihiin Icn feel, by using two 30" x 60" pauch precwl as necessary. 

To Hang Furniture On Existing Walls 

This siipport system can be used with any type wall including wood stud and wood lath and plaster. It employs 
materials and technology in current use, all components being identical to those used in the *'New Partition of Steel 
Studs'' previously described. The system is light and durable. It is simple to install and to alter after installation. The 
module is 30" higli to make it compatible with ail furniture units. 

Basic to the system are floor and ceiling angle components which serve to stabilize and separate 30" vertical studs. 
Each of these two horizontal members consists of identical L-shaped angles which are joined together in a configuation 
different from that used in the stud partition. 

To attach system to existing wall the angles would first be shimmed level and then secured in place at points 
determined by the structural arrangement of the existing wall, or they can be attached to the floor. These studs contain 
concealed wall panel, furniture bracket supports and two vertical service wire runs. By keeping the vertical stud 
independent of the wall, the loads of the furniture units applied to the stud are transmitted to the angles at the floor. 
At this point the furniture can be added to the studs. The metal studs and angles would be painted to blend with the 
walls. If renovation is desired and wall panels are to be used, a pad of insulation is placed against the existing wall. When 
the panel is added, it compresses the insulation increasing stability of the panel, eliminating vibration and providing a 
finished wall surface. 

Conclusion 

Development of the system to date has been funded by the Educational Facilities Laboratories and the three 
participating universities. Current budgetary limitations prevent expenditure of additional sums required to complete 
development work. Essentiidly, the concept and product appear highly worthwhile but are considerably removed in 
time from usability. However, plans are being pursued to complete development and marketing of the systems. 






(Left) A finished wall presents a different panel arrange- 
ment on each side. The wall on the left shows how the 
other side of the right wall would appear. In any room, 
both walls could be similar. Assembly or disassembly 
causes no appreciable dust, noise or interference with 
surrounding areas. 





(Above) The channel formed by two panels (1 and 2) 
butting together contains concealed bracket supports, 
A, and space, B, suitable for telephone and electrical 
cord runs. In this space telephone and electrical exten- 
sion cords can reach any point on the wall, and yet not 
interfere with the operation of the bracket support 
system. 



(Left) When wall panels 
will be used In an existing 
wall system, a pad of in- 
sulation is placed against 
the existing wall. When the 
panel is added, it com- 
presses the Insulation and 
increases the stability of 
the panel, eliminates 
vibration and provides a 
finished wall surface. 



(Left Above) Basic to the system required to hang furniture on an existing wall are floor and ceiling angle components 
which stabilize and separate (30") vertical studs. Each of these two horizontal members consists of identical L-shaped 
angles joined together in a configuration different from that used in stud partition. To attach system to existing wall the 
annlp^would first be shimmed level and secured in place at points determined by the structural arrangement on the 
gl^^-vall, or they can be attached to the floor. 



With chairs and personal objects added, the finished 
office can be as attractive and comfortable as a living 
roonn or honne library, yet as efficient as a laboratory or 
teacher's study-all in 25% less space than with freestand- 
ing furniture. 




Physics instructors might find the blackboard, wall-hung 
cabinets, bookshelves and files suitable to his office 
needs. Such an arrangement also allows space for confer- 
ences with students or fellow teachers. 



The same basic office design can be easily adapted to 
special requirements such as those of an engineering 
professor. Wall-hung display units for drawings and 
maps, bookshelves, storage cabinets, work surface room- 
length with floor space for extra chairs and a movable 
tilt drawing board are added. This furniture system could 
also be adapted for use by an editor or writer. 




An archeology professor might find cabinets as high as 
the ceiling useful for infrequently used materials, while 
he could display artifacts on tables and shelves, or locked 
in cabinets with transparent doors. 
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AIR CONDITIONING-THE AIR SIDE 



There is a tendency to identify the air conditioning system by which a campus is cooled by the refrigeration machine 
used. There is another important aspect of air conditioning systems, the air side, which must also be considered, 
however. The merits of central chilling versus decentralized chilling is not the point under discussion, but rather that as 
much thought should go into selection of the air side system as in selection of refrigeration source. 

Everybody is concerned about whether to use steam generators, absorption or centrifugal, but they give very little 
thought to coordination of systems between buildings or even in tlie same building on anotlier floor. The primary, 
cojjcern is usually the equipment room. If the school is fortunate enougli to have a district plant, the engineer who 
designed it was not necessarily retained for coordination of a secondary system design. In other words, he set up a 
central station plant but may not have been aware of all tlie details regarding future additions- He may have had a 
general idea, but nothing definite was laid out for him. The original designer had to make assumptions about tlie type 
of systems to be added later. Changes occur and what was once a fan coil system or an induction system may become a 
variable volume or floor pipe system in a few years. To insure proper operation of the completed system the original 
designer should assure all secondary systems will use constant flow variable rise pipe, as that design property will result 
in a distribution system, equipment arrangement, flow, temperature rise, etc., to serve the extreme situation. On the 
other hand, if the district plant design group retains, coordinates and designs future secondary systems certain economy 
could be realized. Planners should follow through with what has been started to provide conrinuity and to save money. 
This does not mean necessarily that the physical plant should go out and engage an engineer. Perhaps there is one 
within the department already, or a consultant or planner could be called in. Whatever action is taken, however, should 
be consistent. 

if the primary flow is substantially constant, and if some secondaries require chilled water at approximately the 
design temperature regardless of load, then the design engineer should give thought to series arrangements in chillers. 
Certainly, if a high temperature rise of 15-18 degrees on the primary water is indicated, both these measures v.'ill result 
in operating economy. The secondary design should be coordinated with the inirial planning in any case. It is essential 
in liglit of some operating difficulties encountered on campuses. 

The Air Side 

The air side, which directly affects secondary systems, is the part of the system building users—students and 
faculty-see. It is what they "live" with, while the physical plant's prime concern is the boiler room in the plant itself. 
The energy crisis and low life cycle cost are specific items which must be considered in choosing an air side unit. 
Physical plant administrators are well aware of the energy situarion and have probably analyzed the situarion and 
perhaps arrived at a solution to fit some energy problems. Many things under physical plant require energy- 
refrigeration machines, boilers, motors, pumps, etc. -which account for a major part of a campus' energy use. 

The temi low life cycle cost may need explaining, but once understood it could begin to solve the energy crisis. Low 
life cycle cost is an amplification or extension of owning, operating and maintenance costs. Low life cycle costs consist 
of initi:d cost, interest, insurance, maintenance and energy costs. It is the physical plant administrator's job to employ a 
type of system which provides the best low life cycle cost. There is a tendency to assume that these five factors remain 
fairiy constant, or at least stable, which may not be the case. Initial air conditioning costs have remained constant or 
decreased throu^ the years. The cost per ton of refrigeration is less today tlian it was 25 years ago. Technological 
advances and greater knowledge of refrigeration systems enable a manufacturer to offset the increased labor and 
material costs- tlie major costs for the producer in the last 20 years. A manufacturer owes it to itself and its users to 
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constantly come up with better and more efficient ilevices. Interest rates have remained stable for institutional 
borrowers, but have risen slightly over the last decade to keep pace witli current dollar devaluation. 

Insurance rates have risen slightly, that is. total insurance packages for campuses cost more than before. The total 
costs have increased, however, because the package is more comprehensive. Insurance rates, like interest, rellect the cost 
of living rise. Maintenance costs have risen at about the same rate as others -no faster, no slower. The crux of the 
package is energy costs. Depending on the location and the kind of energy used, costs average 12% higher in the past 
three years. This trend will prevail for at least three more years, so this is a substantial rise. 

Perhaps what makes low life cycle costs more an indicator than just owning and operating maintenance costs is that 
it also concerns itself with costs of moving in and occupancy changes-additional factors to owning and operating costs. 
Tenant changes amount to approximately 10% of the original system's cost per year in office buildings. In ten years, 
changes in occupancy pay for the initial cost of the ,sy,stein. Changes on campus are not as extensive internally as in 
office buildings, but they do retlect on changes made in various buildings campuswide. 

It is important to mialyze and compare all air conditioning systems to detemiine the lowest life cycle cost. Looking 
beyond initial cost, the kind of building, the people using it and their dilTerent needs must be considered. One system 
cannot be built into every building and meet all the different needs effectively. Any system will **fit" into a building, 
but it fiiay not be the most efficient one to use. There are four basic types of systems to choose from-all water, 
air/water, direct refrigerant or all air. 

All Water Systems 

Every system -two, three or four-pipe- made by any manufacturer has a place on the market. For instance, window 
units are ideal for cooling a single room. More complex all water systems utilize two, three or four-pipes running from 
the refrigeration machine, hot water boiler, or into a coil within the conditioned space. Room air is induced into the 
system, discharged into the room and, if need be, exhaust air, return air or whatever. This is basically an all water 
system. The cooling medium may be chilled water or sonie type of brine which is usually supplied from a remote 
source~a central chiller in the basement, on the roof or in the chilled space itself. 

Air/Water Induction Systems 

Again, such .systems employ two, three or four pipes with the refrigeration machine supplying chilled water througli 
the primary coil, the air following this path through the equipment, mixing with return :iir, damping, going through a 
filter: it i,s then preheated, if needed, drawn or blown through the coil up into the unit in the room (the outlet) with 
primary air coniing up, bringing water through a secondary coil and inducing air across the roo.m across the coil. 
Primary air and induced room air (at room temperature) mix at various ratios depending on the nozzles (their number 
and size) -roughly at a 5 to i ratio -(for every oneCFM of primary air, five are induced). 

There are two air/water induction units. One type is water modulated control in which water is brought to the coil. 
Primary air comes in, is induced and discharged into the room at about a 5 to I , or as high as a 6 to I , ratio. The same 
setup can employ an air bypass control, which instead of controlling How of water througli die coil, controls the How 
of air across tlie coil with a damper in the back which closes and opens depending on the pressure, A continual .sampling 
of room air rises and passes across die thermostat, which controls a bellows and positions the damper to allow all the air 
to go across it, some to go around it and, if it is in a closed position, all to go around it. In a totally closed position it 
will merely circulate room air. It is usually in a modulated position in which a mixture of air goes througli or bypasses 
the coil. 

The second type is air/water radiant panel with supplementary air. It is essentially the same as the air/water 
modulated system, except that the outlet is always in the ceiling. 

Direct Refrigerant 

These systems utilize a self-contained window, wall, roof or fioor-niounted unit for extracting or adding heat. Units 
are normally located wiiliin or next to the air conditioned space and consist only of those elements essential to 
producing the cooling and heating effect. Common types of direct refrigerating systems are: 

1 . Rooftop units-Tlie type u,sed for small buildings which can be zoned or in single ducts; 

2. Th rough- the-wall-unitS" In an all air system the air treating and refrigeration plants may be located some distance 
from the conditioned room in a central station apparatus arrangement. The final cooling/heating medium, air, is 
brought into the conditioned space through ducts and is distributed within the space through outlets or mixing terniinaJ 
outlets. 



Common names for some all air types are niultizone, double duct, dual conduit, single duct with reheat and sin-glc 



All Air 




62 



duct variable volume. Certain variations of all air systems can benefit schools by insuring low life cycle costs. 

Midtizonc Air I luf idling or Rooftop Units: Such systems employ zoning by exposure or by varying air How on the 
same exposure depending on si/e of room, etc. If heating and cooling is done in a packaged piece of equipment, larger 
capacities can take a built-up systenu 

Double Duct System: This system utilizes a double duct consisting of one hot duct and one cold duct, Air is brought 
from the central apparatus, distributed throughout the building, thrown into a mixing box witJi a series of dampers 
which vary the flow (as one increases, the hot or the cold» the other decreases) maintaining a constant amount of air. 

Dual Conduit: Du:il conduit systems are essentially high velocity systems for central air treating plants and apply 
two air streams to each room in a way not veiy different from the double duct system. The constant volume of varying 
temperatures supplying primary air neutralizes transmission gains or losses. In other words, there are two ducts, one of 
which is on the periphery of the building; this duct is characterized by a constant volume varying temperatures~as 
outside temperature drops, temperature of the air out of the terminal increases. The secondary stream is a variable 
vojume constant temperature, that is, there is nothing but a cooling load on the interior regardless of the outside 
tenifXJrature. Variable volume constant temperature systems always maintain the same temperature, but will vary in 
volume. There are air terminal diffusers available which have self-contained, self-balancing and self-operated controls, 
which are factory installed and calibrated. Physical plant administrators should look for devices which are packaged and 
calibrated, wiiich work off their own system air and do not require control air. 

Single Duct With Reheat: Such systems are of three types. In the simplest unit primary air is brought into the unit 
and is induced across the coil at a low induction ratio of about I to I (forever) one CFM supplied primary air, one is 
induced across the coil). This is often a popular temiinal for campus classroom use, because it usually features a very 
strong integral base unit which can take heavy abuse from students who may sit or Occasionally stand on the unit. The 
unit is also acoustically insulated intemally to cut down on noise heard in the classroom. 

The blow through type works similarily except that the coil is in the air stream, therefore for every one CFM in the 
unit, one CFM will be produced. The advantage of blow through over single duct reheat system mentioned above is that 
when the blow through system is shut off hot water can be circulated at niglit to build up a higlier delta-T. The third 
type is a reheat induction system which has the same configuration as the other two. The air comes in, but the heating 
coil is in the air stream, so that air is heated before it is induced, therefore heat-induction, rather than induction-reheat. 
This system will allow the air to go as low as 38 degrees, which can save energy. 

Single Duct Variable Volume: These systems have the most to offer in the way ofsavings of initial costs, energy and 
low life cycle cost. Four of the five all air systems-multizohe, double duct, dual conduit, single duct with terminal 
reheat-have one thing in common. They tend to waste energy in varying amounts because they first cool the air to 
some low temperature, usually 55 degrees, and then heat it again at outlets to maintain desired room temperature. 
Single duct variable volume does not use this reheat method of temperature control, and many different types of 
variable volume systems are now available. The system's recent renaissance is attributed primarily to new design. Its 
popularity an be attributed to eliminating major flaws in the system: I. Dumping air into the room under throttle 
conditions (dating to the I920's and 1930's) which, when air was cut down would drop straight down out of the 
diffuser- 507f reduction into the room; 2, Loss of room air motion; and 3. Difficulty in balancing different outlets. 

As room loads change the quantity of conditioned room air is modulated in response to room temperature. With the 
older variable volume system when the lights went out the unit ''throttled down,'' but if the lights in a room were left 
on, the system would continue to lower the temperature. Conventional outlets, even at best, can be throttled down to 
only 50-609? of the nuLXimum design CFM. None are available which can improve on that. When throttled further the 
velocity of the air is reduced and the :ur drops from the outlet. This results in drafts and poor room circulation. 
Another problem with conventional outlets served by mechanical throttling dampers is that these devices are noisy. 
Cutting the damper down makes room noise louder. This increases proportionally with the amount of throttling. 
Usually with a decrease in room load there is a corresponding decrease in ambiant sound level. Therefore, as loads 
decrea.se the air conditioning sound level should drop rather than increase. 

True variable volume control cannot be achieved with just any thermal throttling device. There are systems, for 
example, that keep a constant quantity of air circulating in the building under all load conditions, A true variable 
volume system not only throttles air into the room, bul also reduces Ihe total system CFM. By that is meant that when 
the load is reduced, inlet guide veins pinch closed lessening the amount of air being released and allowing for a 
realization of savings, A good system will throttle down to 10% of the designed CFM without dumping or major loss of 
room air circulation. It could go lower, hut there is no need to because regardless of whether the area is occupied or 
lighted, ventilation is required and KX/r is the minimum setting under most codes (CFM per sq. ft. or CFM per student, 
etc.). In ad'I'lion, the noise level should decrease. 

Variable volume systems employ two internal bellows for air volume control. As the load decreases in the room, the 
bellows' pressure increases and reduces air flow. This bellows ''breathes,'' taking in air, filling up the bellows and 
•^^"'Hng off the air flow (which incidentally cannot be entirely shut off). It can handle interior areas as well as 
Q ip"etcr areas where load variations are the greatest and where throttling KY/o of designed CFM is necessary. 
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Variable volume systems are generally lower in initial cost thaii other all air systems. The single duct design is simple, 
easy to install and requires less duct bed. The single duct nomenclature indicates a vast savings in duct work alone. 
Operating costs of the variable volume system are the lowest of any all air systems with savings of 35% on energy. These 
systems are best used in buildings with widely varying loads, such as schools, offices, shopping centers, banks, 
department stores, etc. True variable volume systems offer other advantages when used in modern buildings. 

One earlier difficulty with the variable volume system was filtration of primary air. Cheap throwaway filters or even 
cleanable filters with 25% to 30% efficiency are not good enough to keep the system clean. It is most important that 
the range of efficiency be between 75% and 85%. This will reduce smudging, which is characteristic of this system. 
Unless budgetary restrictions absolutely require it, cheap outlets should also be avoided. Service of the system should 
also be carefully considered. Equipment is expensive and poor service draws complaints from users. 

Some buildings require flexibility in meeting changing tenant needs, and one of the biggest stumbling blocks to 
fiexibility is the thermostat. Different comforl requirements of individual users mean constant adjusting and readjusting 
of the thermostat. Changes in thermostat settings, especially drastic ones, are wasteful. The most efficient method is 
using a thermostat which is automatically controlled. True variable volume systems have this feature-automatic 
thermostat control within the unit itself. By using variable outlets with self-contained control, spaces can be changed 
without the cost of thermostat removal and re-installation. This system will even allow changes to be made while the 
system is running. 

Concerning the trend in the building industry toward modularity, variable volume systems offer the most 
economical approach to reducing building modifications costs. Variable volume outlets using lineal diffusers installed 
above a partition, for example, can control the air stream on each side of the partition independently to otTer the 
ultimate in fiexibility. 

Not only must a system be functional, but it should also have aesthetic appeal. Ceilings arc "busy" with sprinklers, 
Muzak, li gilts, as well as diffusers. This arrangement need not be unattractive, however. Diffusers can be installed over a 
partition, or run in a decorative line; they cjin be as unobtrusive as three inches wide-a far cry from the big round 
diffuser accepted as part of life. 

Summary 

This has been a broad review of various types of environmental control systems. To draw comparisons: all air 
systems are better suited for buildings having relatively low cooling loads. Tall buildings with large glass areas and high 
lighting loads are more economically served by some type of air/water system of the induction type. Cooling is 
infinately more economical with water than with air. From the strictly functional standpoint, a single duct all air 
cooling and reheat sy'stem is acknowledged as the best. When discussing operating costs, ho\yever, the cooling-reheat 
system is not necessarily the most efficient. 

The best system for a particular application should be selected after analysis of all factors, functional and economic^ 
It is possible to set a few guidelines which can be used in the selection of the proper system. Systems selection should 
be based on factors such as: function, building height, glass ratio, building loading (BTU's per sq. ft,), orientation of 
building, operation (24 hours, 12 hours, 8 hours), energy source available, initial costs, operation costs, space 
requirements and maintenance. 
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SEX OF OSHA 



introduction 



Whalcvcr its gCiKler. **OSllA Labor" was- spawneil the 2^){h o( D^^ccmbcw 1970 and came into being April 28, 1971. • 
The proud parents **Unionus Labor" and "Ciovcrnnicntoiis Labor''. All have concluded it is here to stay, and all must, 
learn to live with the law and the influence it has on operations. 

Because. ol" llie law's complexities, there luis been nuich written about it. The total capabihties are still being defined 
and niodttled b\ those carinu lor its growtn ana development, 

Its intluence and impact are met with varied reactions: "The intent and purpose of the law is commendable." stated 
Representative William llungate (D-Mu.) in announcing hearings on the impact of OSHA. ''But like so many otiicr 
good laws passed by Congress, federal bureaucracy sometimes manages to complicate matters by establishing harsh and 
irrelevant rules and regulations.*'^ 

Testimony given by safety e.\ pert ami architectural engineering consultant Lewis Barbe before the House Conimittee 
on Lducation and Labor indicated "There is the matter of exorbitant costs for foolish and unnecessary (compliance) 
which has nothing to do with safety, e.g.. 'every water closest shall have hinged open front seats.' There are 15.000.000 
toilet seats in the U.S.. S.000.000 of which have to be clumged at a cost of S30.00 per seat or S240.000.000;' 
Concerning standards only 5(y/r of the standards needed to comply with the law have been made available. He furtiier 
asserts that OSHA inspectors and labor unions work hand-in-hand to ''blackmair' management. Mentioned was a case 
wliere an "OSHA inspector sat outside the company where a union representative negotiated an increase in pay due to 
violations within the plant. The labor boss walked away with a 159r pay hike.''- 

In an article written by Peter A. Cockshaw in the July/August issue o( Ifidustrial Cofisirmiiofi Magazine, Cockshaw 
stated: "The OSHA 'policeinen* enforce the laws without search warren ts and issue citations and self-executing 
penalties. The emf^loyer must take the offense to appeal the citations and penalties to prove himself innocent not 
tiirough the courts but only through an OSHA police commission in Washington; only after the commission makes a 
decision does an employer have a limited right to go to an appellate court. 

"In sliort. OSHA: I) imposes penalties on the employer without the procedural safeguards guaranteed, by the 
due-process clause of the F-ifth Amendment; and 2) denies the right to trial by jury and the right to face one's accusers 
both guaranteed by the Sixth .Amendment."-^ 

Gerald L. Holmes. OSHA compliance ofl'icer for southern California, stated at a meeting of the Ventura Chapter of 
the American Institute of Plant Lngineers: "There has been a great deal of misinformation and misconception about 
OSH.A; compliance can be achieved merely by adopting 'common sen.se' safety practices which is *go)d business' 
anyway;(however) OSHA (is) another 'bureaucracy' subject to the whims of the bureaucrats. (The) intent of the OSHA 
program is 'volunteer compliance"'.^ 

There is no question that the law and its implementation are having growing pains. Adolescence is difficult tor mo<t 
and considering the lack ol' proper preparation for tiiis ill-planned chihf the current developmental period should not 
be too great a surpri.se. Until OSHA too little was done, ten) long; and now there is too much, too last. 



By GFNE B. CROSS. The author is Assistant Vice President-Maintenance Center at the University of Delaware and was 
formerly Assistant to the Adniinistrative Vice President and Director of lunnrontnental Health and Safety at the 
University of Utah, He is currently serving his second term on the APPA Board of Directors and is the Association's 
Vice President for Professional Affairs. Cross has a BS degree in business management and an MS in educational 
O jtration from the University of Utah and is working on his doctorate. 
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The Law-Why It Is Needed 



In spite of all the crilicism. saiirit:al objeclions and legal rebuiials. ihe Williauis-Siciger Occupational Sjfeiy and 
Health Act ol 1^*70 a wcll iniciitKMicd Liw. Tornier Sccictar> ot Labor. J.D. Hodgson stated, "Tlie purpose oi this 
landmark legislalion is lo assure sate and tiealltit'ul working conditions for tlie nation's wage earners. The law provides 
that each employer has ihe basic duly lo furnish his employees employnieni and a place of employment free from 
recognized hazards causing or likely to cause death or serious physical harni."^ 

**5tatislics on industrial accidents and health hazards make a strong case for federal tiilcrvention. b!ach year 14,000 
workers died and 2.2 million were disabled by accidents in the workplace," formei Labor Secretary' George P. Shultz 
testified during the Senate hearings.^ 

Work-related deaths and accidents meant estimated annual losses of SI. 5 billion in wages and $8 billion in the gross 
national product. In industrial accident statistics c^nnpiled by the Department of Labor included nondisabltng serious 
accidents accounting for less than a day's work, yearly totals would be 25 million, rather that 2.2 million injuries. 

New dangers posed equally complex problems. The Public Health Service estimated that a new, potentially toxic 
chemical was introduced into industry every 20 minutes. 

In 1^71. 51.22^,000 people were injured in the U S. n,200,000 of these injuries were disabling and 115.000 
died J violent death as a result of the accidents! It is estimated that the direct cost of accidents in 1^71 was S 2*^.5 
billntn dollars. The mdirect and uninsurable cost is estimated to be between four and ten times this figure. 
Accidents in the work place in l^>7l killed 14.200 persons, disabled 2,300.000 and cost S^>.3 billion dollars. 
On-the-job fatalities decreased by in 1^71 7 

Something had to be done. 



To WhofTi The Law Applies 

OSHA applies to almost ever>'one? *TI)e law is one of the most far-reaching passed in the last few years. It applies to 
every employer engaged in a business affecting commerce."** 

'*AI1 workers are covered by the interstate commerce chuse of the U.S. (\)nstitution. There is hardly any industry 
that can be excluded from this category If you receive products across j state line, or deliver them, you're involved «n 
interstate commerce that includes the local butcher and grocer and everyone else State, county. ci(y, local 
government employees arc exempt."*** 

Mr. Fred M. Bishoff, director. Compliance and Standards Programs Occupational Safety & Health Adinimstration* 
U.S. Department ot Labor stated, *The Act covers all the employees in approximately four million establishments, 
about (>0 million people. It covers federal employees but not state and local municipal employees."^ ^ 

Some educators miglit Ihink, ''It surely couldn*t apply to an educational institution becau.se we're not engaged in 
interstate commerce In any wav. and besides state and local governments were excluded and weVe a stale-supported 
schtH)!.'" 

However, the interpretation relies on the broad definition of inierstnte commerce. '*Ai a recent meeting. uiiOSIIA 
inspector stated that if any material or equipment used by an employer came from anot!»er stjte he is involved in 
interstate commerce/'*' An apartment house owner questioned if his building came under tlie law. Wwi j rather 
thorough review of his operations, it appeared he would be exempt, until they asked him if he had a telephone 
switchboard in the building. He replied that he did. **Do you ever accept long distance calls from out o*' state .'" he was 
then asked. The affirmative answer to that question brings educational institutions under the law. 

What about state exemption? Agencies of state and local governments are exciiided from tiie detinilion of 
employer under the act. But this does not mean that the agencies have no obligations under the Act."' 

'There is no general pre-emption under the Act. Instead, there is a sharing of responsibility for the issu:ince and 
enf<Hcement of safety and health standards."*^ 

What this means is that states can, and it is the intent of the federal government thjt they shotild. develop theii own 
safety and health program equal to or exceeding the OSHA progrnni. A system is set up in tfie Departnicni of Labor 
with which stjtcs tile their programs, and federal funding is available (o assist states in rn^pleinentjtinn of their 
programs. OSHA anticipates 30 state plans will have been submitted for approval by June, M>73. 

Private schools certainly conie under the act. as they are cofisidcred along with <itlier 'eslahliNhments* ongjged in 
interstate commerce. The act applies to all schools ot higlier education even though ihev may not luive been inspected 
yet. There is a possibility many schools will not be approached for years. In fact, target industries iiiariiie. roofing, 
sheeting, meat and meat products, lumber and miscellaneous transportation and leading priorities asbestos, ciirboii 
monoxide cotton dust, lead and silica get 70-Wr of the inspections. There is nt^ room lor complacency, however. It is 
better by far to "Be prepared". 
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Resource Material Needed; Acquiring It; Staying Current 

riio titst >!op toward ciMupliaiKo In iioitiiiiz iiit'oniioU, mdw! (let in touch with the regiciul or area OSHA olfice. 
Ihcre are 10 regii>nal i>ttkes ( locatioiiN lisioU in ilie appendix). Some regions have satellite area olHces» and intorniatioii 
on ihetn is available at tlie rciiional ottlccs. 

One word ot\aution /)<» //or mvite OSIIA fieople to come to the school for a meeting or visit! It' they cotiie to a 
t'acilitv. lhe> are required to inspect and issue citations it* they observe violations. 

The basic published material available that all shoul l have to keep informed is: 

I . The law 

- RtntrdkctpifK^ Hcqutrafu nfs 

3. Omipliuniv ()pt'riifi(tfts Xfafutui idinidry I ^^72 

4. /Vi/in// Rci^isnr. Vol. My. 105. Saturday. May 27. |<)7 1 '*OSIIA Standards, National C oncensus Standards and 
I.Nlabltshcd I nderal Standards." 

5. Fcihrul Ri'^isnr, Vol .^7. lOZ. Wed.. October 18. 1^)72 "Occupational Safety & Health Standards" 

() I'i'di'ral Rc^isrcr, Vol M. ^ 24.VSaturday. December l(\ 1^)72 "Salety and Health Regulations forC'onstruction" 
Two other publications that could be helpful arc: 

1. iHspci fion Suncy (iiiiJc. Bulletin Mb 

2. ./(»/) Suji'ty and Health An r*/ /V^(Mbook). by the Editorial Staff of the Bureau of National Affairs, Inc. 

TIjc Inspect urn Strnvy (iuide has recently become obsolete. If used as a guide rather than as ati authority, it could 
alsi» help, however. 

./<>/) Safety and Health Act i>f 19 70 is worthwhile because it analyzes the act and has dialogue and explanation of its 
more important sections. 

One other important recommended supplement is "100 Questions and Answers About OSHA", (OSHA 2013) It is 
infonnaiive about developments and implementation of the act. 

Most, if not all. this resource material can be acquired from area or regional offices. The original source of most of 
the documents is the Superintendent of DtKuments. U S. Government Printing Office, Washington, D C. 20402, If the 
documents are acquired from the Printing Office, in lieu of area or regional offices, the fee for them will be 
approximately S2 .V00 per pubhcation. 

It is not only important to be well-intormed on current status, but it is equally important to stay current with 
changes ami interpretations of the law. which arc modified constantly. For instance, the authority to issue standards 
through the "National Consensus Standards" eniis April 28. h)73. 

Special groups within the OSIIA Ofucc of Safety and Health Standards have been busy updating and drafting new 
authoritative standards. These arc published periodically, as promulgated, in the Federal Register For example. Vol. 
27. ^202. Wed Oct. 18. 1072 sets down the "Occupational Safety and Health Standards"; Vol. .^7, # 24.^. Sat , Dec, 
16. 1^)72 sets down the "Safety and Health Regulations for Construction." Both of these are valuable. 

To slay completely current on development of the act and its standards, subscription to Federal Register is 
recommended (I .S. Government Printing Office. Washington, DC, 20402 - cost S25.00/yr), as well as to the Safety 
Standards maga/.irie (SI.OO yr). the official publication of the Occupational Safety and Health Administration. Many 
other comtnercial publications and consulting firms are also readily available. 

Not many educators feel the need to stay completely current on the program. With its magnitud' and developmental 
character, it takes a good-si/.ed staff (o keep up-to-date with the program. Most physical plant departments meet their 
needs by assigning at least one et^iployee responsibility for the program: he then works with the campus department 
responsible for the program at the school. This usually is the Personnel Department, Subsequently they should have 
copies of the Federal Register, as well as the Safety Standards magazine and other apptopriate publications provided by 
the area or regional office, . 



Forms. Records, and Posting Requirements 

Tl)erc are forms." records and p<^sting retpiirements outlined in the previously mentioned publication. 
"Recordkeeping Requiienients under the William-Steiger OSIIA Act i>f 1970", It contains a centerfold poster required 
fi)r display in a prominent place in the "establishment" ti» which the employees normally report to work. How many 
are put up and where is an individual decision or one to be worked out with the local OSHA office. What constitutes 
an "establishment" in the pf?ceding statement is vague in the available literature, 

^ ni» poster is up. m»r lop kept of recordable occupational injuries and illnesses, nor "supplementary records of each 
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occupational injury or illtiess * since July 1 . 1*>7|. ihe establishnienl is subject to a citation and fine. 

I'very empiover must keep iIk- records up to date, have tliein available to jiovernnnMit representatives, and post a 
Minnnarv ot" all occupational injuries and illnesses at the coiiclusi<.ui of the calendar year. In addition. einpl<»ycrs 
must report to the Secretary of Labor wtlhin 4S hours each accident or health hazard that resiiltii in one or more 
taialities or liospifali/ation of live or more emphjyeesJ'* 

The •'Secretary ot* Labor", in this instance, means his local representative the regional OSHA officer. The 
**Sunnnar\ of all Occupational Injuries* and Illnesses** is a third report form required completed at the end ot each 
calendar vear prior to l*ebfuary 1st and posted lor at least 30 consecutive days. 

Tfie area of Records and Posting Requirements is the most ininiineni and should lake priority . Other records, such as 
\tmr i>wn mspections sliould be kept also. 

Fines and Penalties 

If cited toi noncompliance willi recordkeeping and posting requirements, the fine is up to SLOOO for each violation. 
Lmployors are extremely vutneuble as employees can purposely or inadvertently bring the violation to the attention of 
the local OSHA office by merely writing them and asking why this information is not available to them al their work 
"establishment". The inspector ciuild then check for that violation and all others covered under the act. 

txaniplc: An cniplo\ee of a hospital complained to Ihe OSIIA inspector of inadequate liglitiiig in the parking lot. 
Upon inspecljon no citation was issued for the ligliling. but tlie inspector surveyed the liospital and cited 25 other 
alleged violations ranging from a S3 5. 00 penalty for improperly spliced electrical wiring on a floor washer to an $85,00 
penaltv for electric kitchen equipment under repair without use of a livkoiH and notitkation tag. 

Tliosc small dollar amounts are misleading, for the penalty structure can be severe. L'or instance: 

Willfully or repeatedly violating standards under the Act not more than SI 0.000 for each violation; 

Failing to correct a violation, tor which a citation has been issued within the period permitted for its 
correction not more than S 1 ,000 for each day during which such failure or violation continues: 

Willfully violating .uiy standard rule, order or regulation under the Act that l anses death an employer slialK upon 
convictitui. receive a tine of nt)t more than S 10.000. or imprisonment for not more tlian 6 months^ or both. A 
second conviction would double the penalty: 

('living advanced notice of any inspection fined not more than S 1.000. or imprisoned for not more tlian 6 
months, or both: 

Talse siaiemenls. represenlatit>!i. or records fine t)f not more i!ian SlO.OOO* or iinprisonrr.Mit lor not more than 
fi months, oi both 

In case anyb<»d\ gets mad enough to take it out on the inspector: F*)r killing a person engaged in investigation, 
inspection or enforcement punishment by imprisonment up to lite.*^ 

In ihe main, however, fines have averaged moderately at around S 100.00 per citation.'^ OSHA inspectors have 
beenver\ active thougli- 

Bishotf pointed oui. "(covering Ihe period July M'71 through March |M72)0SIIA conducted 22.868 inspcclions. m 
2f).<iHH establishments, employing 4.0(^4. 205 workers. During those ins|>ections we found 63.573 alleged violations of 
our national satetv standards, and we issued l(i.370 eilations. It is encouraging to note tliat about 23^^^ ot (he 
establishments we insfiected were in ciHupIiance with the national safety standards. As of April \^>72. 732 of Ihe 
citations had been contested. The penalties we proposed total S 1.444.686/*'^ 

Me further mentioned that "OSilA has fiuir inspection pri<»rities: ( 1 Hnvesligalion of catastrophes and accidents 
resulting hi a death i)r liospilaii/.ation of five or more workers: (2) employee complaints: (3) special programs, namely, 
tlie Target Industry Program and the Target Ma/ard Progran\. (which were mentioned earlier in tins presentation^ and 
(4> a cross-seciit>n of general industry.** 

Two mspectiiai jreas under fire are ^1 and *^ 2 above. A fatal or serious accident at a school is likely to be 
inspected. Likewise, if employees report unsafe conditiotis. the (iSIIA inspector will pay a visit, unannounced with full 
authority of access and issuance ot penalties. 

All IS ni^t lost hi^wever. just because the inspector issues a citation, As mentioned earlier, the statidards and their 
interpi\M;Oion :tro n<M vsell JefinccI in many ;ire;is of tliv law. Thcreforv. niueh is k'fl up to the inspector, his mooi! .iiu! 
impressions. Tfie employer does have the right of apfKMl, This must be done within I 5 working days from the date of 
citaiii>n. in writing lo the district office.'^ 

Many employers are taking this route. In the June *11()S&II Review (Juarterly Repart, published by Ihe American 
Society for Personnel Administrators, it said nearly *>00 employers had contested charges brought against them and of 
H cases decided, the penalty proposal had been modified in 58'; of the cases. Forty-three percent being reduced and 
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15*^^ increased. The sword can cut both ways. 



The appeal process can proceed into the couiis via the regional administration, to the commission and fnially to the 
U.S. District Court of Appeals. A host ol* small penalties have been dismissed because OSHA camiot afford the legal 
staff or the expense of tieitig up inspectors in court. 

What abt)ut the employee's responsibility to uphold OSHA regulations after he has been properly informed and 
trained? To quote the law. "liach employee shall comply with occupational safety and healtli standards and all rules, 
regulations and orders issued pursuant to this Act which are applicable to his own actions and conduct."^ ^ Do not be 
misled by the seeming implication of this statement, liowever. All the literature on this point makes it very clear that 
the ernplt^yer has the prime responsibility over the working environment and the worker. An OS&H Administration 
publication queries: **Q, if employees willfully do not use proper equipment or follow prescribed safety rules, wilJ the 
employer be relieved of possible penalties? A. The Act contains no provisions for relieving employers of penalities in 
such case.s. However, the penalty may be reduced it it appears the employer has made a good-faith effort to comply. "^^ 

This leaves little doubt that the intent of the Act is to place the burden of compliance squarely on the employer 
even to the extent of insuring that the employee complies with the law. The courts have shown signs of being more 
understanding in reviewing appeals, however, and have given relief to the employer where it was obvious he had fulfilled 
his responsibility and the negligence was on the part of the employee. Employees need to be properly informed of what 
can or cannot be done. "You had better have the safety orders in print and proof that the employee had been made 
aware of his safety responsibilities,"^^ 

You'will get no help from the Labor Department in releasing a man tor not complying with the Safety and Healtli 
Regulations. In such cases, an employer would be e.xpected to follow normal disciplinary procedures for an employee 
who violates work safety orders. 

'Tiie Act contciins no penalties for workers who. although required to follow the law, fail to do so. Labor 
Department oftlcials admit that an employer may be put in jeopardy by a worker who refuses to follow safety law 
requirements, even though ordered to do so by his boss."^^ 

With a well-outlined program, backed up with informed, conscientious supervision, an establishment can fall wkliin 
the 23% inspected which were found in compliance. An employee can and should be released if after a thorough 
knowledge of his safety and other responsibilities, he ignores them. Be sure to document his training and infractions, 
and there will be no problem. It takes more administrative time and paperwork but as mentioned earlier, the Act 
appears to presume guilt until proven otherwise. This requires sound procedures and documentation. 



Current Trends and Basic Do's and Dont's 

The act and Its implementation are going through an adolescent growth and developr^'^nt period with changes 
occurring almost daily. Some current trends indicate: 

More than 100 Congressmen have sponsored amendments to the Act.^^ Their chances do not look good, 
however: 

The Act has been interpreted to apply to all levels of employees.^"* The traditional distinction between 
employees e.xercising supervisory functions (exempt) a!id those wlio do not (nonexempt) does not apply under 
this law: 

A current ruling, under appeal by the union, stated the company was not guilty of discrimination against its 
employees in refusing to pay them for time spent on the walk-around (inspection). All that is required of the 
employer is that he permit the employee representative to be relieved of his usual production duties during the 
inspection 

Phoney OSHA inspectors have also cropped up. Some are for industrial espionage. More commonly the Iniposter 
has been followed in a few days by a salesman who just ''happens" to have the safety equipment the employer 
was ^'ordered" to provide. Bona fide OSHA inspectors carry a pholo ID with them, which employers should insist 
on seeing; * 
The new Secretary of Labor, Peter J. Brennan, former president of the New York Building and Construction 
Trades Council, should be watched to see his position on OSHA; 

State Plans have been received from I^) states (Dec. '72) and Puerto Rico. Virtually all states have advised OSHA 
t)r their Intent to submit plans. Check with your State Industrial Connnission to see how your state is coming;"^ 

Assistant Secretary of Labor for OSHA. George G. Guenther, announced a second reorganization of OSHA during 
a November press conference, fimphasis will be on training efforts and standards development;^^ 

In Hawaii a sample of 5,000 employers has been asked to respond to questions relating to job injuries and 
^ Jnesscs in a survey conducted by the Bureau of Labor Statistics. Results will be released in July or August "l?^}^ 
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OSHA Do's and Don'ts 

Don Y 

1. Wait until inspected to start a program. 

2. Invite an OSHA official onto campus. 
A;; 

1. Get informed! 

2. Know the act, the standards, their curr^jnt char.ges. 

3. Acquire the ''Recordkeeping Requirements" publication, display the poster and commence reporting and 
recordkeeping system. 

4. Develop a safety library of pertinent literature. 

5. Subscribe to an appropriate publication to keep informed. 

6. Designate one staff member to be the authority and coordinator of the program. Have him work closely with the 
school's personnel department. 

7. Conduct a safety inspection program in accordance with OSHA standards. 

8. Keep lines of commimicatlon open with all personnel through a safety committee on other means. 

9. Keep abreast of development of applicable plans. 

10. Consult with OSHA officials but not at your "establishment". 

11. Infomi the school administration of the act and its implications and importance. Their support Is necessary for 
compliance, funding and protection of the entire university's operation. 

NOTES 

^'^Occupational Hazard: Keeping Up With OSHA:" Actual Specifying Engineer. (Nov. 1972) pp. 53-66. 

Administration of OSHA 'A Mess' Expert Charges in House HQanngs,"" Architectural News, Vol. 7 #6 (Oct. 1972)' 
pp. 1&3. 

-^Peter A. Cockshaw, "The OSHA Policeman,'' Industrial Construction Magazine. Vol. 4 #6 (July/August 1972). 

4"0SHA NOT TO BE FEARED: Says Compliance Officer," AIPE Newsletter (Dec. 1972) pp. 13. 

^"Recordkeeping Requirements Under the VVilliams-Steiger Occupational Safety & Health Act of 1970," U.S. 
Department of Labor Occupational Safety and Health Administration. 

6 1971. The Job Safety And Health Act of 1970. The Bureau of National Affair: 'nc, Washington, D.C. 
'^Lawrence P. Sands and Robert L. Wilson, "OSHA Info," Ater;//rv, Vol. 12 #10, (Oct. 1972), pp. 11. 
^Op. c\{.. Architectural News. 

^Dr. Thomas H. Rockwell, "The Occupational Safety & Health Act: How It Affects ASHRAE^' ASHRAE Journal, 
(Dec. 1972) pp. 50-53. 

l^^Fred M. Bishoff, "The Impact of the Occupational Safety & Health AcC Fire Journal, (Sept. 1972) pp. 32-34. 
^ ^Gary L. Robinson, "OSHA And You," Heating/Piping/ Air Conditioning. (Sept. 1972) pp. 82-88. 
I -Op cit., The Job Safety and Health Act of 1970. 
l^lbid. 

^^Op. cit."Recordkeeping Requirenjents Under the Williams-Steiger Occupational Safety & Health Act of 1970." 
^^Op. cit., The Job Safety And Health Act of 1970. 

^^"Occupational Safety & Health Review," Quarterly Report to Members, American Society for Personnel 
Administrators, (Dec. 1972). 

O ^Op. cit., The Job Safety And Healtli Act of 1970. 
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l^Ibid. 
l^^Ibid. 

-^*M00 Questions and Answers About OSHA/' Occupational Safety and Health Administration, U.S. Department of 
Labor (1072). 

-Wirgil E. Strong, "It^s Ominous, It's Titanic. ..It's the Law. The Occupational Safety & Health Act,'' Pest Control 
( June U)72) pp. 15-18. 

^^Ibid. 

--^**Occupational Safety & Health Review." Quarterly Report to Members, American Society for Personnel 
Administrators, (June 1972). 

-^Ibid. 

-^"^Ibid. 

-^Ibid. 

-^Op. cit.. Quarterly Report to Members, American Society for Personnel Administrators, (Dec. 1972). 

-^Ibid. 

^^>Ibid. 
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PEARL HARBOR CRUISE-Aboard the good ship Adventure V, APPA 
conventioners experienced a memorable tour of U.S. Navy ships and facilities 
on this quiet Sunday afternoon. The atmosphere became even more subdued as 
they passed the memorials constructed over ships destroyed that fateful 
December 1 , 1941, that launched America's entry into World War II. 
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THE ALASKA STORY 




(Above) Superimposing a map of Alaska on one of the 
contiguous 48 states graphically illustrates their rela- 
tive sizes. The state has more miles of coastline than 
all the other states combined and is as large as the 21 
smaller states. Statewide there is a time zone spread 
of five hours, with islands in the western Aleutians 
being closer to Japan than to Fairbanks. 



(Right Above) Richard V. 
Moriarty is director of 
physical plant at the 
University of Alaska/ 
Fairbanks, a member of 
APPA and of the Pacific 
Coast Region of APPA. A 
graduate of the University 
of Alaska with a degree in 
civil engineering, he is a 
member of the American 
Society of Civil Engineers. 
Before his employment 
with the University, 
Moriarty worked as an 
engineer and manager In 
the construction industry 
in Alaska. He is a native of 
Sioux City, Iowa. 




(Below) Pictured is an aerial view of 
the core campus of the University 
of Alaska/Fairbanks. The University 
has an unusual amount of floor- 
space— 40 main buildings covering 
1.6 million square feet— for its 
student population. 
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A highlight of the Annual Meeting program was the slide presentation by Richard Moriarty on the University of 
Alaska/Fairbanks. As director of physical plant at the University, he was able to accpiaini APPA members with the 
region and its unusual physical plant problems. Alaska is a state ofextrenie.s • in population (lowest density per square 
mile), weather (and leniperature) and si/.e. In an effort to nullify these extremes the physical plant and (he university 
experiment thus, the University has an air-inflated hockey domc/iennis couri and modular housing and is lesling the 
Irnia roofing system among other tilings. Research carried on by the University accounts for more than 50% of the 
annual budget and involves agricultural experimentation (developing new crops and exploring methods for increasing 
•productivity of established ones), animal research (mink, fox and other fur animals) and wildlife studies. The 
University also supports Institutes in Arctic Biology, Arctic Environmental Itngineering. Marine Sciences and 
Geopiiysics, 
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ELECTRICAL EQUIPMENT PREVENTIVE MAINTENANCE 



Understanding plant equipment, increasingly complex as a result of technological advances, points to the need for focus 
by nianagenienl on professional maintenance. 

Neglected plant equipment can have severe consequences. It takes only one failure to exceed all costs of properly 
maintaining equipment, and maintenance investments will assure optimum performance of equipment in the future. 

With the exception of rotating equipment, most electrical components are static-the real cause of problems. Circuit 
breakers carry current passively; if they fail when called upon to do their job, it is too late. Consider how often 
maintenance crews operate or have breakers tested and calibrated. Transformers also appear passive but without proper 
maintenance are potential failures. 

Equipment owners often say, ''I always buy the best equipment to assure reliability," without realizing that even 
gold-platedelectrics. regardless of the vendor, can fail if not properly maintained. 

Maintenance planning is the most important consideration, and it should be given priority. A prime consideration 
should be use of either in-house or contract maintenance, considering costs, manpower resources and available 
equipment. 

Several phms are available: 

1. Total in-house n'taintenance: 

2. In-hou.se maintenace utili/ang subcontractors as needed: 

3. In-house labor utilizing vendor technical direction: 

4. Total contract maintenance. 

Consideration in each category must be made regarding available manpower resources, training facilities, varying 
maintenance loads imd total environmental costs. 

Ideally, in-plant maintenance organization is the best, however, it is also costly, especially for a small facility. 
Turnover of personnel can erase expensive efforts to build a competent organization. With increasingly more complex 
equipment, maintenance training becomes outdated rapidly without proper, often expensive, training. 

Benenfits of small in-house crews, utilizing outside maintenance personnel for emergencies and peaks, are excellent. 
Small in-house crews optimize effectiveness (prevents nuisance calls), yet provide responsiveness when needed. 

Most large electrical manufacturers have their own field engineering organization which provides an excellent place 
for the maintenance manager to purchase technical direction. These vendors provide professional field engineers who 
handle plant maintenance problems and supervise corrections. This service is purchased for $25 to S30 per hour. The 
real benefit is that a field engineer from a large manufacturer is backed by the resources of the company, including 
application engineering. (Icsign engineering and research and development in all field.s. 

A fourth consideration is total contracting of maintenance labor and supervision. Many plants utilize this technique 
successfully. The advantages are generally lower overall maintenance cost, well-trained manpower and unlimited 
support; while the disadvantage is a tendency for lack of loyalty lo the company by employees. 

The functions of a nuuntenance organization, regardless of type, are similar and cover a broad scope. Generically, 
these consist of complete installation, installation .support, complete nuuntenance. maintenance support, training. 



By R.L. GOLDEN and GRANT NIVER. Mr Golden is tlw service supervisor in the Installation and Service Engineering 
Department of the General Electric C()fnf}any \ El Monte, California office. Mr. Niver is also \'^ith General Electric in its 
"^-ancisco office. 
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vendor complaint and warranty administration, spare parts logistics and inspection. In larger plants, the groups are 
sometimes broken down into separate construction installation and nuintenance groups. UsuliIK . maintenance groups 
are the most highly trained. 

Since maintenance costs are a heavy ex|XMise for a business or production facility, it is imperative that attention be 
tiKUsed on the elticiency ot' the maintenance operation. There are several reasons for this, among them that 
maintenance dollars are easily spent, but often hard to justify to management. As a corollary, maintenance dollars 
inipro])erly spent resulting in equipment outages or siiutdowns lead to criticism from managenjcnt. The concept of 
auditing maintenance efficiency is planned to detemune where maintenance dollars should be spent to provide the most 
reliability at minimum cost. 

Toward this objective the maintenance manager should bring technical skill and know-how to bear on maintenance 
practices with enjphasis on detennining what maintenance areas should receive most emphasis and which should be 
treated less eniphaiically. 

The basic problem in any economical maintenance program is delemiining which equipment or devices effort should 
be expended and when. This naturally leads to questioning life expectancy ot particular equipment. 

Most plants contain an assemblage of electrical apparatus requiring a vjriety ot maintenance techniques. To tiuther 
complicate the problem, identical or similar equipment may vary widely in age. Furthermore, the application of this 
equipment varies widely. 

The tirst step in auditing maintenajice practices and efficiency is to sort equipment into categories by type, age and 
application. Then it is possible to study each category separately. The next step is determining the specific technical 
conditions of each category of equipment. 

Once the condition and priority have been established, the maintenance cycle should begin by upgrading tlie system 
to reliability standards acceptable to the plant. During this phase, it is usually wise lo have the manufacturer's field 
engineer present on large equipment during field work and maintenance lo assure work performed according to factory 
speciticalioiis and recommendations. A few dollars spent in this way is excellent insurance. 

Selective maintenance procedure should then be established specifying frequency of maintenance, maintenance 
practices, standards and records. The plan should be followed explicitly lo assure optimum perforniance of all 
equipment. 

Correction of warranty on new equipment is 100/^ the supplier's responsibility. However, between supplier and user 
are services such as installation, inspection and instmction of customer operating and maintenance staffs. The heiietrts 
for using vendor Held inspectors for these hiterim services siiould be evaluated. Assurance that equipment has been 
properly installed can eliminate problems iKcurring long after the equipment warranty has expired. 

Maintenance training is another important funcrion cimnnonly overlooked. Large electrical manufacturers and other 
organizations now offer moderately priced maintenana^ seminars and extensive in-lu»usc training courses, Maintenance 
training is no longer left to intuition. Men must be trained and ret ained. Operating personnel and supervisors nnist also 
be trained to recognize when need for preventive or corrective maintenance arises. 

C Omplementmg maintenance auditing is identification and ordering adequate spare parts. Lquipnieni manufacturers 
can be helpful in rectmnnending spares, but histi)ricaJ data and experience will probably prove most valuable. 

Another reaMm making proper maintenance mandatory is OSHA, which firmly enforces regulations. Maintenance 
managers should make certjin their areas of responsibility adhere to these safely regulations. 

Electrical Equipnient Preventive Maintenance 

In order to stimulate thought about electrical equipment preventive maintenance, consider the following questions: 

1, What will an effective preventive niainienjnce program do for a particular facility? 

2. Where can pri»fessional maintenance assistance be obtained,^ 
J. Wluit electrical equipment should get maintenance priority? 

4. ilowcan management upgrade and train niaintenaiice perstnmel? 

5. What maintenance tasks should be perfonned on electrical equipment? 

6. How often should etjuipment be inspected and ser\'iced .' 

Questitnis of tins nature must not go unanswered if equipment is to be properly mainlahied. l-or ilu^se unable to 
answei these questions, exploring preventive techniques and identifying maintenance priorities fi)r m-plani electrical 
equipment may be necessary. 

Every organization, large i)r small, has to maintain electrical equipment usually within a specified budget. With 
*'^rinking budgets it is increasingly important to achieve the best eiiuipment mainienance efficiency. Thai is. 
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nKiiiitciiance money is harder tu cunie by, so it is essential tu spend the available dollars in a manner planned to obtain 
the greatest value for the expenditure. 

In order to accomplish this, every maintenance urgani/ation must understmul what kind of maintenance sh.ould be 
performed on electrical equipment and exacll; how often, hinovation in electrical equipment preventive niaintenance 
development of tentative guidelines for a maintenance program will require review of professionally acceptable 
preventive maintenance techniques and tasks. 

In general, if mechanical equipment is not properly maintained failure will usually result in stopped production or 
equipment rendered unusable for some time. However, this is not true with electrical equipment. If it is not properly 
maintained tlie consequence can be complete destruction of the electrical equipment itself and surrounding equipment. 
It can result in electrical fires that are extremely difficult to extinguish or critical injury to operating personnel. Because 
of this, it is desirable to engage in a professional approach to preventive maintenance of electrical equipment-especially 
in areas of higli voltage equipment rated at 2400 volts and above. 

Outlined below are general considerations for developing a maintenance program and procedure suitable to 
equipment needs. 

i. Power and Distribution Transformers (Liquid Filled) 

A. Transformers are perhaps the most abused electrical equipment. Tliey perform without visibly moving parts and 
continue to meet energy demands without signs of protest. However, something may gradually be deteriorating 
inside the transformer, resulting in a serious electrical fiulure or explosion. In general, liquid-filled transformers 
can be adequately maintained by: 

1. Inspecting low voltage and higli voltage bushings and cooling tubes regulariy for oil leaks; 

2. Wiping bushings with a clean dry cloth at least onee per year. If the transformer i,s in an outdoor substation 
where environmental contaminants can accumulate on higli voltage bushings possibly causing a fiashover to 
ground, application ofSilca-Gel on the insulator surfaces can prevent such occurrances; 

3. Removing insulating liquid samples once per year and checking for acidity contamination and Hi-pot for 
dielectric strength-used to determine external contaminants creeping inside the transformer giving evidence 
of internal arcing or corona tracking which can ultimately fail ; 

4. Conducting periodic gas analysis by taking a gas sample from the top of the tran,sfoniier in order to detect 
the presence of oxygen. Excessive oxygen is an indication that internal problems, such as arcing or an 
internal fault, have developed; 

5. Checking high and low voltage winding insulation resistance to ground by employing 500 to 1000-volt megger 
once per year, 

IK Power and Distribution Transformers (Dry Type) 

\ . Remove external covers and thoroughly clean and vacuum transformer winding; 

2. Clean out air ducts between primary and secondary winding layers: 

3. Wipe off support or stmid-off insulators; 

4. Ciieck primary and ,secondary winding insulation resistance to ground by employing a 500-voIt megger, 
III. Switchgear Equipment 

A. High voltage equipment (2.4 KV - 15 KV) 

1. Switchgear bus and bus duct inspection 

a. Remove metal covers: Inspect bus or bus duct for signs of overheating at joints- 

b. Inspect bus barriers and supports to see if there has been chafing or wear against bus insulation. 

c. Inspect feeder cable potheads and bus connections for corona tracking. Corona will only be evident on 
switchgear systems rated above 10 KV. 

il. Inspect breaker compartment and bus duct space heaters to see if they work. When they do not in many 
cases il is simply caused by a blown fuse. 

2. High voltage magneblast breakers 

a. Remove breaker from cubicle and take off phase box barriers and inspect prhnary and main' arcing 
contacts. 

b. Check contact wipe and adjust to manufacturers specifications. 

c. Thorouglriy vacuum and clean dust and foreign matter from all parts of breaker. 

Q d. Examine, clean and lubricate breaker closing and roller cam mechanism with appropriate grease, such as 
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specified by the equipment manufacturer. 

c. Clean and relubricate breaker higli voltage bushing lips antl sockets with appropriate contact lubricant. 

r. Reinsert breaker in cubicle, place in test position and operate breaker several times to be sure it closes 
nnd trips properly. After closing breaker in the test position, at least one tripping check should be made 
by rotating the disc on one breaker circuit protective overcurrent relays to trip positions, 

3. High voltage oil circuit breakers 

a. Drop breaker oil pan and inspect primary contacts. 

b. Check contact wipe and make appropriate adjustnrients if needed. 

c. Remove oil sample from bottom of oil reservoir and test for acidity contamination and dielectric 
strengtii. 

d. Check calibration of breaker overcurrent trip device once per year. 

4. Oil fused cutouts 

a. Remove oil sample from bottom of cutout and check for acidity contamination and dielectric strength. 

b. Remove fuse holder and examine fuse link and check fuse clamping screws for tightness, 

c. Examine oil- fused cutout for oil leaking around top of the cover or oil syphoned from around cable 
leads. Oil leakage on a fused cutout is usually caused from overfilling. If this appears to be so, drain oil 
to proper oil level. 

5. Circuit protective relays 

a. Check calibration of circuit protective relays once per year using resistive loading technique. The 
resistive loading technique is necessary to assure good sinusoidal wave form, which will give accurate 
relay calibration. If high current lot voltage technique is used, excessive third hormonic distortion is 
injected into the relay and inaccuracies up to twenty percent can result. 

b. Inject current into the CT secondary (5 amp circuit) in order to check integrity of the protective relay 
trip circuit. 

B. Low voltage switchgear (480 volt and below) 
1. Power circuit breakers 

a. Inspect and service primary contacts. 

b. Clean and relubricate operating mechanisms. 

c. Clean and relubricate secondary contacts with contact lubricant. 

d. If the breaker has series overcurrent trip devices they should be calibrated with a higli current test set at 
least once every three years. 

e. If the breaker has static solid state trip units,, they should be checked with an appropriate test kit once 
per year. 

IV. Upgrading Electrical Equipment 

A. Synchronous motor control panels 

1. Installation of new field application panels. 

2. Installation of solid state power factor relays. 

B. Higli vol tage switchgear 

1. Installation of battery alami relays. 

2. Installation of capacitor trip devices. 

3. Installation of static under voltage devices, 

4. Installation of ground pulsing system.s for locating ground faults in higli voltage systems shutting equipment 
down. 

C. Low voltage switchgear 

1. Installation of static ground fault system. Tliis new electrical requirement is necessary to fulfill OSHA 
standards for 480-volt grounded neutral systems. 

2. Replace obsolete breaker series overcurrent devices with time delay overcurrent protective relays. 
Pj^^- Expanding Existing Electrical Svstenis 
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A. With continual increases in student enrollment at college complexes, in some instances it has necessitated 
expansion of existing electrical systems by gradually adding more equipment until the system becomes 
uncoordinated and no longer properly protected by the circuit protective relays and devices, hi such cases it is 
necessary to perform new short circuit and coordination studies to insure proper protection of electrical 
equipment. Usually expanded electrical systems can be recoordinated by seeking outside assistance from a 
professional engineering or service organization. 

VI. Training Personnel 

A. Keeping maintenance personnel trained adequately to maintain on-campus electrical equipment is a real concern 
and a growing problem. It is especially difficult when the electrical systems involve solid state control systems. 
To fulfill this growing need, professional organi/.ations offer training in several forms. 

i 

1. Seminars taught by experts actively engaged in field engineering. 

2. informal onsight training in which personnel are tauglit using the **hands on equipment" technique of 
preventive maintenance and troubleshooting work. 

3. Professional engineering and service organizations have developed and now offer specific training courses, 
which include solid state theory and fundamentals and equipment troubleshooting techniques. 

Summary 

A. Since electrical maintenance costs are increasing, it is paramount that close attention be paid to efficiency and 
distribution of maintenance dollars. 

B. Learn about electrical equipment in the plant. Determine its particular maintenance requirements and establish an 
electrical equipment program suitable to the electrical equipment needs. 

C. Keep an accurate record of when and what kind of preventive maintenance is performed on equipment. Utilizing 
this approi .ii will assure greatest benefit from the maintenance budget and may enable stretching the preventive 
maintenance program over a two or three-year period. 

D. Reviewing qualifications of maintenance personnel and retraining or upgrading by consulting a local professional 
engineering or service organization in specific areas if necessary. They may already have a maintenance seminar or 
school which will meet personnel training needs. If not, they may offer a **hands on" troubleshooting and 
maintenance course tailored to specific equipment requirements. 

Closing 

When instituted, three fundamental actions will greatly diminish maintenance problems. 

1 . Know the equipment and determine its maintenance requirements. 

2. Review maintenance budget and place proper priority on various equipment maintenance items. 

3. If required, train maintenance personnel. People cannot be effective or efficient if they do not know proper 
maintenance methods and techniques. 

Good preventative maintenance is the backbone of electrical equipment longevity and trouble-free operation. 
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CAMPUS SECURITY 



Results of a recent survey indicate education iiistitutiuns 
•Want a police department on campus 
-Believe it should have police authority 

-Lxpect oiilside assistance from local police, county or state authorities wlien called upon 

•Think cjiripus pu)ice should be armed 

-Indicate ihcy should be mobile primarily by automobile 

-Prefer formally trained officers with crime-free backgrounds 

-Demand continuing training and increased efficiency 

-Feel strongly that officers should be unifomied 

-Think the police department through the chief should report to the president, the physical plant's supervisor 
f usually the vice president for business affairs) or the dean of men, women or students. 

The most disturbing infoniiation the survey uncovered was the amount of crime on campuses today and the cost to 
colieges and universities in monetary loss. Response of dollar value loss over S 7 1,000 was the trend over the last year. 
Insurance covered a substantial number of losses, but insurance costs are high iuid as losses rise, so do insurance 
premiums. 

Increa.sing numbers of crimes against people are the most alarming statistic with assault most prevalent, followed by 
rape and robbery. Crimes against property show larceny the liigliest reported offense, followed by burglary and auto 
theft. Most reported offenses occur from 1600 to 2400 hours. 

Many respondents reported having alarm systems, but most of these are limited to critical or sensitive areas and do 
not give general protection. 

Traffic on most campuses is controlled by campus police who investigate most vehicular accidents. 

Although the study of crime and its patterns yields no pat answers, over the years, crime has responded to two 
methods of enforcement--visual and nonvisual. outlined below. 

Visual Enforcement 

Survey response indicated mo.st adm inistrators desired uniformed officers travelling primarily by car or scooter, wit)i 
vehicles marked to aid visual enforcement. Visu.d enforcement is based on the premise that visual evidence of police 
protection of an area prevents crime. 

The theme of a recent l^^cture to pol'ce supervisory personnel was: 'Mt is better to prevent crime than arrest for it/' 
Needless to say, this brought adverse reaction from some— those who prefer to see criminals incarcerated. However, 
with the overcrowded courts and prisons crime prevention, rather than shoddy rehabilitation of offenders. would seem 
to be indicated. Most victims would probably agree also. Once a crime has been committed, however, it should be 
investigated and prosecuted to the fullest extent. 

A personal example of visual enforcement is illustrated below:.! received a phone call early one morning from a man 
I had arrested many years earlier for safe burglar', lie asked if 1 remembered him, to which i replied 1 did. He said he 
was on parole and had gotten logctlier with some old friends who wanted him to open a safe alledgedly containing 
money and narcotics. He did not- v/arit to go along with the group, but did not know how to say no! After .some 
(.onvinci^'g. he agreed to tell me tfie location of tffc'in (ended burglary. I told him to go along with the group and trust 



By DAVID C. VVALLBOM. flic author is director of plant operations at Befknme Community College. Bellcviu\ 
Wasliington. Ik also sensed with the Seattle Police Departmon for 13 years in patrol, juvoiile control training and 
detective divisions. His first exposure to Bellevue was as an instructor in law enforcement, after which he became 
chairman of the law enforcement department. Based on his police and construction experience, he was appointed to his 
Q :nt position in 196S. He received his formal education from the University of Washington and Seattle University. 
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me. When the suspects arrived at the drug store to be burglarized they found a marked police car with two unitomied 
officers sitting inside eating lunch. Needless to say. even the most naive criminal would not attempt a burglary with 
policemen sitting nearby. A subsequent traffic stop identified all in the group and caused them to disband, thus 
preventing a crime, learning identification of those involved and protecting a potential victim unaware of his near loss. 
The already oveiburdened courts were spared hearing evidence in this near crime, but most of all, a parolee got a 
chance to keep his life straight. 

Evaluating visuiil enforcement is difficult because it is hard to measure the ''amount'' of crime prevented. How is 
visual enforcement measured? Some police departments graph exposure of their efforts in the community and 
percentage of crime drop with veiy positive rcsuHs. 

In Mr. Paul Steuer's fine presentation on college campus security given at last year's APPA convention, he stated, 
''Law enforcement is much more than just making an arrest." 

Ancillary benefits occur fron^ exposure of officers within tiie conMiiunity: 

•Providing :md receiving info mi at ion readily 

-Obtaining directions easily 

-Giving aid spontaneously when required 

-Suppressing drug use. 

Neat, well-groomed professional officers can do much to improve the image of Uie college and prevent crime. 
Non'-isual Enforcement 

Nonvisual enforcement is investigation and apprehension of suspected offenders. No matter how effective preventing 
crinic via visual enforcement is. some will nonetheless iKcur. Officers must fully investigate offenses with disposition of 
cases handled in student hearings or submitted to the courts for criminal prosecution. Uninvestigated tir unprosecuted 
crimes breed more crime. 

Nonvisual enforcement requires adequate training of officers, especially on college campuses where this activity 
could be mistaken for spying or invasion of privacy. New police officers are trained to investigate traffic accidents 
which often attract a group of onlookers some who have seen the accident and others who have not. It is the officer's 
responsibility to obtain information. Conversely, it is his responsibility to keep the area clear of pedestrians so an 
investigation can be made and the injured cared for. Officers are inst meted to approac'* the crowd to obtain each 
person's name and address. When done overtly the evacuation of the crtjwd is immediate, since people do not always 
want to get involved. Interviewing tetlviiques require the officers to know what questions can be asked legally, and 
what warnings must be admonished, as well as how to handle questions to obtain the most information. He must watch 
for tell-tale signs given by the person being interviewed; 

-Eye contact 

-How often the person swallows 
-Rate of respiration 
-Perspiration on hands and face 
-Nervousness 

-Lack of organization of responses 
-Unwillingness to respond 
-Overwillingness to respond. 

These comments on visual and nonvisual enforcement support the need for a uniformed police force, as long as it is 
augmented by a nonuniform or investigative group, which does criminal investigation consistant with statutory law and 
institutional policy. 

A major service campus police provide is controlling campus traffic and parking. Most know the value i f traffic 
control at athletic events, as well as the tremendous parking problems associated with such events. A gooti campus 
police department should also effectively investigate vehicular accidents occ uring on campus. This is a job requiring 
special training and execution. At least thirteen point.s should be covered in a well-managed accident investigation. Most 
campus police departments have this responsibility and authority. 

Should campus police be armed? The survey indicated arming campus police is commonplace. As long as society 
continues as it has. it is ludicrous to do otherwise. Of course, fear of shooting in error, or making other mistakes 
associated with carrying firearms, is a paramount consideration. Good training and enforcement of strict niles of 
firearms' use usually controls their tniuise. Psychological entrance examinations also tend to eliminate individuals prone 
1o misusing fireamis. 



MKuinei Ml uJiich tiicaiins jiv ojrriL'J also attLVts ihcii reception by the college coniniuniry. The big 
clmMiic j)!aicJ. ivail-liaiullod. Iou-IioImlmciI we;jpoii is generally <^tTensive lo the public and dtK's not meet current 
police NlJiulauiN. 

Policy aiitlionty \'o\ campus ptihcc appears iioinial. Sncli authority has many advaiKages. as it usually imposes slate 
^tandaK!s in recuMimcni ami hackiriound t»r new employees, while maintaining an ongoing in-service training program. 
Svicii trammg generally leads li> cligibiliiy tot liigh calibre federal law enforcement programs. Such authority also 
attiacts good candidates, who huik to the college or nuiveisity tor liuig-term professional einplijyment. 

To ![ie college or umverNHy aJnninsiration. campus [lohce provide campus autonomy from the cointnunity without 
having to lely on inumcipaL louiiiv or stale law entiMcement. 

Cieneialis. secnntv toices do noi meet these standards, but because of budgetary limitations, they are used anyway. 
I'sed moNi elteciivelv. secuntN petsonnel should be limited \o building security with no enforcement responsibilities. 
rik»re are. however, manv fine college socurily departments despite limitations. 

When c.im[His di>iui bailees occui and outside authority is needed, campus police usually have better rapport with 
i>pj>oMng taciionN and cooj^eiate with local police rather than surrendering their authority to them entirely, 

I'se ot aLnnis on college campuses jppears lo be on the upswing. The cost of many systems prevents their general 
Use. hut new, less expensive systems with wilIc capabilities are a future p<.)ssibility . Alarms run hand-in-hand with visual 
entoicenient. doing nu>ie it) ptcvem crime than to apprehend otfenders. A store owner was plagued by burglaries. He 
installed an alarm system uiili/ing tape on the vvindi»ws, and burglaries dropped to near zero. He later sold the store as 
hts business had oiitgrowri ihc space, and the tiew tuvncr kept the window tape, but did not employ the commercial 
company whicli liad previously monitored the alarm system. Ama/.ingly the new owner suffered no losses for over three 
yea IS. 

The advantages of liavnig a police department within the physical plant family are obvious. This arrangement 
incieascs visual cnt«>rcement and allows nuunlenance, grounds and custodial personal the chance to be more aware of 
campUN ciiiiic. thus encouiagiiig tlieni to work together as a unit. This combined interest could be more effective given 
gnod direction by ph\sieal plant adniiiiisttalion. 
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PRIZES GALORE-The teenager closest in 
height to the length of a surfboard re- 
ceived that surfboard as a prize. Other prizes 
went to the youngest attendees at the 
convention. 




MORE AWARDS, Gl FTS-At right, B. P. McKay, 
dinictor of physlccil plant, University of Tennessee/ 
Memphis accepts third place award in the Technical 
Paper Contest from Phil Wong, assistant convention 
chairman. Below, President Simon receiv'es Key to the 
University of Hawaii from Wytze Gorter, Manoa campus 
Chancellor. Chancellor Gorter delivered the Opening 
Session welcoming address. At right center. Chairman 
Phil Koehler presents Executive Director Paul Knapp 
with travel alarm clock "to make sure he gets up on 
time while traveling on APPA business." Bottom left, 
Mary Jane Simon, affable v/ife of President Simon, 
receives muu muu trorn Phil Wong. Clyde Hill, 
immediate past-president, presents plaque of appreciation 

to outgoing President Simon. 
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AND MORE PRESENTATIONS-At top left. Clay 
Carpenter of University of Nevada is presented his 
APPA membership certificate as APPA'S 1000th member 
from ^A'altor Wade, vice-president for membership. 
Carpenter also received the monkey pod bowl. At top 
right. President Simon receives piece of luggage from 
Phil Koehler. At left Phil Koehier is given a wristwatch, 
"a token of appreciation for his outstanding performance 
as chairman of the convention," from APPA by way of 
President Simon, 



AND FINALLY-The gift that 
George C. Moore of the Uni- 
versity of Cincinnati was waiting 
for all evening, the gavel, sym- 
bolizing the transference of the 
office of president from Ted 
Simon. 



TECHNICAL PAPER CONTEST 



In conjunction with the Hawaii Convention, Technical Papers on subjects relevant to 
physical plant adnninistration were judged by a connnnittee which rated thenn as follows: 

1. "Integration of Modern Methods for Plant Maintenance" 
By Howard D. Wilson, Associate Director Physical Plant 
Michigan State University 

2. "Fornnula Approach to Plant Maintenance Budgeting in Ontario University" 
By C. Wllliann Morgan 

University of Windsor, Ontario, Canada 

3. "Diagnosing Physical Plant Operation" 

By Billy P. McKay, Director Physical Plant 
University of Tennessee/Memphis 

4. "Pitch for Productivity" 

By George C. Moore, Director Physical Plant 
University of Cincinnati 

5. "Improving Materials and Supplies Flow in the Building Service Function" 
By Floyd G. Miller, Assistant to the Director Physical Plant 

University of Illinois/Chicago 
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ECONOMIC JUSTIFICATION FOR OFFICE LANDSCAPING 



Open office planning or a fomi of it accounts for approximately \5% of new office installations or major office 
renovations. An open office plan is an environment not adhering to rigid, fonnal rectilinear, cubicle, private office space 
layout patterns and organization commonly used. It encompasses such concepts as office landscaping, freefomi layout, 
modular planning and similar office systems. Early forecasts made in the late I960's indicated open office planning 
would account for only 10% of the office furniture market by 1974. 

To better understand why open office planning has made this incursion into American business and is continuing to 
grow in its acceptance and appeal, examine benefits it purports to give users. 

Open office plannUig provides maximum flexibility in utilizing available office space. Since it advocates elimination 
of most private offices, floor-to-ceiling partitions, drywalls and other confining obstacles freeing available floor space, 
the ability to add nev/ employees to areas and departments where required becomes a relatively easy and inexpensive 
undertaking. Departments and sections of departments can be kept together. Most furniture and equipment in an open 
office plan is freestanding and can be moved and rearranged quickly (in hours or in a weekend at most) without the 
inconvenience of dust, dirt and paint fumes over several days or weeks, generally associated with "conventional" office 
changes. 

More function-oriented equipment is used resulting in improved efficiency, productivity and better morale. For 
years the double pedestal desk and four-drawer filing cabinet have dominated the office. As technology has improved, 
traditional forms of office equipment and their variations have not enabled office employees to satisfactorily perform 
their duties imd effectively handle the new forms, documents and paper with which Ihey are now required to work. 
This is believed to be a root of the don't care" attitude of office employees today. They do not have the proper 
equipment to deal effectively with their work. Dissatisfaction, absenteeism and high turnover result. Subsequently, the 
cost of managing and running the office increases. Coupled with today's profit squeeze, this additional cost cannot and 
should not be tolerated. 

Open plan systems equipment can be ''tailormade'* to the requirements of the type of work, paper and equipment 
used. Vertical space not usable with traditional equipment can be utilized to the worker's benefit. When an employee 
has the tools and equipment he can perform his tasks and get personal satisfaction from his work. His morale improves, 
absenteeism decreases, as does turnover rate. Naturally, office costs are reduced by resultant contributions to profits. 

The office environment is a more pleasant, comfortable place in which to work. A firm enjoys a clear edge in 
attracting and keeping employees when if offers attractive offices. Open office plans generally utilize carpeting, 
acoustical ceilings and comfortable, pleasing color schemes making work areas attractive. Also, a well-planned open 
office system protects the status and prestige of executives insuring their high morale. Maintenance costs of open 
planned offices are reduced compared to upkeep of "conventional" vinyl tile-type offices. 

An office or building designed for an open planned system costs less. With removal of private offices, enclosed 
partition spaces and dry walls, expensive basic cost factors are dramatically reduced. For instance, duct-work and 
controls for office climate systems an* reduced in size, amount and complexity resulting in lower design and con- 
struction costs. Electj cal systems are less complex and less expensive to install. Ligliting problems arc simpliried and 
operation less costly. Basic building costs have been reduced by as much as 19 to 24% when designed for open office 
plan interiors versus "conventional" office usage. 

Open office plans resulted directly from the introduction and promotion in North America of '^Office Landscaping" 
(Burolandschaft) by the Quickbourner Team, a German management con.sulting firm in the Hamburg subiirl) of Oiiick- 
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bourn. Wosi (iorin.in>. Ihon nloas iiuoiivlatoil and wore dosii^iiod to bo used together and in full. These ideas 
compose .j **s\ste!u.** Unetly. the\ .tt^.- 

!. Planning begins with Jetjilcd .tiujlxsis ot" actual patterns of coniinunieation in the otTice written, spoken or 
telephoned. This cornniuineaiions analysis 'epiaees oigani/.atitMial charts, dep;iftinentaJ structures or more con- 
ventional ciiteria and beconios ihe basis of tl;j landscape process. 

2. Planning is largely a matter ot making as short and ettective as possible lines t)t conniiunication used most often, 
so that people who work together are in close proximity regarviiess of rank or departmental status. 

.V I here are no partitioned private olTices. even tor top executives. Liglit nuweable screens control lines of vision 
and establish persnnal and gu»up work areas; other systems, however. otYer use ot private olTices and cont'crence 
rooms. 

4. (ieonietric lay.>ut is avoideil to make adaptation to the opeiations-based plan easier, promote tlexibility and avoid 
a griinl> legiinented app^aiance. 

5. To cope with acoustical problems, carpeting is used throughout, ceilings are equipped with an acoustical bat'tle 
system and sound retlec'mg sur laces are avt)ided. as is lurniture with large vertical reflective surfaces. 

(». Woik spaces contain oiiK material inactive use. Iiles are removed to centrali/etl locations, (ienerous lounges are 
pri»vided tor >talt. 

7. .'\rchitecturall\ . the ideal landscaped interiors is well-planned. Windows are needed only lo avoid total isf»lation 
from the outside world : general lighting and heating/cooling of the entire space must be excellent. 

In developing and instituting these ideas, strong emphasis is placed on communication, particularly between 
managers and middle managers. ».'nobserved methods of information processing become visible and tend to create a 
management structure based on function rather than on the company^ organizational structure. This often l\)rces 
realignment of the method of management in a company or business. It is the changing ot a firm's method of 
management more than an\ other f actor that has inhibited acceptance of the system in North America, however, some 
of the basic ideas ot the Qmckbourner Team's system are sound and set the stage for the t)peii office plan 

Obtaining the benefits and reduced office operation costs o\ open office planning while retaining the basic 
orgaiii/ationa! and management structure of the business seems forriiitlal)kv While some attention is paid to paperwork 
flow in planning and adoption of open of'fice planning, the main emphasis is on communication among employees. 
Perhaps too much attention is focu.sed on this aspect of office maiiageiiient and efficiency and not enough to true 
common denominators t»f office work and efficiency in American business. 

The purpose of an office is ti» control arul keep account of the transactions of a business or service operation. This 
control and accJ»uriting is accomplished thri>ugli use of records and similar data. This data is recorded, reported and 
processed in the i)tfice with paper the major medium. Papei handling, recoid rnaiiageriieiit and decisionmaking are what 
an office is about 

In the processing tif paper, after one cuts through all Hie forms, printouts, letters, memos and reports. Ihe basic 
paper that controls nllice operation is an (frJcr. I.verv tliiiig in a business levolves aiouiul it and its normal llow through 
an organi/alioii. It rs the element that puts ever> thing in motion. 

An order may take tlie form of an approved and accepted bid. an accepted insurance policy application, a letter 
from a client rcijiiesting ;i service, a telegram requesting a special part or tool, a purchase order from another firm itr a 
decisKMi b\ the bi>ard of directors. It come in many sizes and shapes, hut it is the key piece of paper in American 
business. 

Offices proLCss orders and (»tlier paper necessary to C()m[)lete the order. In simpliiled lorm. llieie aie six basic steps 
in processing an order; 

1. Work, planning and policies necessary to get tiie order . 

2. Met hi ids of receiving the order: 

.V Work involved in accepting and entering the »»rtler on the t)ooks: 

4. Woik and office processes in ''manufacturing" the products or service leiiiiircil »)ii iln' iudri; 

5. r'uiictioris involved in shipping the order: 

(). Invoicing and collecting money lor goods or services performed. 

l liis six-step basic prttcess is called the Order flow ' l iom each ste[i ol OuKmIIcvs all p.i[KM. fo?ms. n•pltt?^ and 
otfice w«)ik are generated. Looking at each step m mote detail reveals thisi K miK 

(tcffitti* the (Micr This stc[) ol the ()rdritl<»N\ eikompasses s\u \\ ilcp.titiiK'iUs .tnd ucik .i^ pI immmil'. sjir-. t..fo- 
casting, advertising, marketing, sales rep»'ris. credit and hnidine It invoKrs inu-iu-l.iirtl vv^ik Imm tt ih\ .jsi iiu! fo 
manufacturing and credit to financing, et. 



/\<'( t'ir/>/t: Onhr This involves iiKiilroiHii operation, conipiilcr tcrnnnals, TWX and Telex machines, telephoties and 
iclei;t.i[>h opci.itioiis in ettLV i. piopoi nu'ans tif roceivnii: ,jnd controllini! oideis as the\ come inli» the organi/ation. 

Ani'ptin^ OrJi'r unJ I.nh hn^' it On tlw ii<u>ks: Such ottice operations as rewiring, typing, civjing, bookkeeping 
macfnne and compiiler opeiations aie mvolved in this aspect ol Ordertlow. 

MunuJUi'turinK OrJir: Pii»duction control operations, material cvMitrol, production orders, engineering drawings and 
rouliiigs. purchasing, inprocess controls, raw material invento!\. finished goods inventorv , accounts payable, scheduling 
t)t personnel, research learns, report writing, project control, typing t\>rnis, departmental meet::igand customer contact 
are all part ot the '*manutacluring" Oulertlow, 

Shipffifii^ Onii'r: Warehousing, hills ot lading, freight bills, trallic controls, damages and claims, leturn goods control, 
presentation of iept)rts and plans, dissemination ot' intormation, and mailing material enter into sliipping the order, 

hinncifii: Onhr: Invoice to customer or client, accounts receivable, tniancing, credit, treasury and cash controls arc 
part ot this poition ot'Ordeillow. 

When otii e operation is studied in this context, work tails into a reasonable pattern. It provides a strong guideline 
which an office can be analyzed. It illustrates that i;// machines and equipment, even computers, are simply tools 
to lacihfaie process: ;i and control i»f"the (fnhr. 

(lis is not to pr(.,>ose that communication in a?i office is not important. People come and go and each new (ace in a 
department or a section of a department changes the art and science of communication. When a new worker enters a 
SIX person departmeni llie communication in the department changes, since a new [^rsonality has been introduced to 
the scene Communicalion elTiciency in this section will rely on the talent of the supervisor and the adaptability of 
i»ther workeis m the section. The work each person performs in tlie Orderflow remains constant, Kach processing step 
lias to be accomplished by a person or by a machine controlled by a person, Pcopic process Onkrjlow! Pofpie 
ainihiunh utc to insun' i fficu nt OrJcrJhfw! 

Thus, by turning attention to the common denominator of office t)peration, Orderflow, it is possible to secure a// 
the benefits of i»pen office planning without having to change the method of management, organizational chart and 
accustomed manner of doing business. 

The emphasis is directed to nnplementing Orderflow with eiiuipment, furniture and environment which will bring 
the economic benefits of the open of fice plan. Space Cieorgraphy is an of f ice furniture systems concept designed to do 
that. 

Space (ieography, a concept conceived by InterKoyal Corporation, involves harmonious blending of freestanding 
panels with lurniture and equipment attached to them (called Opens'.ape). combinations of desks, lateral filing and 
storage equipnienl (called Toordinatesy with "conventional" desks and files into functional, effective and productive 
office operation in a unified design theme. Three systems become one, 

Sf*mv (ieography is bused on the belie) that no one furniture system properly ami ejjeetively serves ail the varied 
Junetums and (>perations in the American business ojjiee. Furthermore, if a particular work station requires filing and 
storage space for .UM) inches of material, the worker should liave this storage capacity conveniently available for instant 
reference or use. If m 2 years he needs .^50 tiling inches of material. Space (ieography can easily accommodate it, 
Orderflow demands that certain jobs handle its paper, machines and devices in a specific manner. To limit these basic 
o|>era!ions because of lack of scope and flexibility in furniture and equipment is self-defeating. 

Space (ieography offers ilie advantages of f'reef'onn, responsive-to-department needs and space layout requirements. 
It otters n«)nspecial equipment which handles all types of "paper" from micr(»film reels and MT/ST cartridges to I I x 
14 7 8" computer printouts. Organizations and workers do not have to change their nu»de of operation to secure the 
advantages tif open office planning. Indeed, with Space (ieography i( is possible to gradually change offices irom 
convenliiMial equipment to an integrated, coordinated open office plan. Sections and departments can be changed 
indepcndent'y of one anotlicr s\) benefits of open offiLe planning are realized as implementation of the eiUiie change Vo 
the system is made. Budgets are protected; the investment helps pay for itself as it is installed. 

One of the most controversial aspects ol Open office planmng is the ''sense*' ol lack of privacy. 

Space (ieography-equipped offices ofler opportunities fin attaining optimum tesults in all aspects ofOlfke comfort, 
visual pleasure, wotk flow, ea.se of communication, access to lecords and stall and acoustical piivac>. 

Rarely is speech privacy required in offices of any typ^'. whetfier partitioned or open, Occash>nal exceptions aie 
conference rooms and offices used for disctssiiig corilldeiilial nilormation. hiring or firing, oi functions where laised 
voice levels may he used. In the main, iDost olllces roqiine iwojegiees of acoustical separ.iti»>f) (\»usi' Redutfjonl 

\. freedom from \fH'cch tntrush^n i.e.. the ability to pertorm routine anil cre.iftvc lasks f fcpof f\s ritnie. uhlttioM. 
dictation, etc.l without distractio?) Ilotn another worker's ^ oiivois.ithn). 

j B, Speech privacy at low or normal v>ncc levels. iri.ihthtv Im vl!^tn^Mll^ll k h<'iiiL' v.iii!. in r\\y\t 

becomes noise and part of tfie overall h;K kgrniiml or ' ni.ivkmk'" «»ttii.* 





(Left) Open office planning 
provides nnaximum flexibility in 
utilizing space. Most furniture and 
equipment is freestanding and can 
be moved and rearranged quickly 
without dust, dirt and paint fumes 
usually associated with conventional 
office changes. 



(Right) With removal of 
private offices, enclosed partition 
spaces and dry walls, expensive 
cost factors are reduced. Duct 
work and climate control systems 
are less complex, as is the elec- 
trical system, Light ng is simpler 
and less cosily to operate. 





Space Gaography-Gquippcd offices offer opportuni- 
ties for attaining optimum results in all aspects of 
office comfort, visual pleasure, work flow, oase of 
communication, access to lecords and sraff iUMi 
acoustical privacy. 



It was discovered lliat Noise Isolation Class (NIC) as per ASTM E336, ''Recommended Practice for Measurement of 
Airborne Sound in Buildings." more accLir:i!eiy and responsively measures acoustical separation (noise reduction) in tiie 
open office plan. 

In the open office plan environment, sound travels spherically in all directions without encountering walls and other 
refiecting surfaces, and sound intensity decreases as the distiuice from the source increases. It follows, therefore, that 
the greater the distance between the speaker and the nearest listener, the less is heard. However, since space is limited, 
1 10 to 140 square feel pei occupant is a reasonable compromise between space usage and noise reduction (see Table I), 

TABLE 1 

Square Feet/Occupant A verage Distance 

Including Aisles, cu. Between Occupants 

i 10 Square feet 8 feet 

120 Square fee! 10 feet 

1 30 Square feel 12 feet 

140 Square feet 14 feet 

This range, however, will not be adequate acoustically unless a burner is imposed between tlie speaker and 
unintended listener, placing the listener in a '^shadow zone'' of the speaker's voice. This barrier, part of Space 
Geography design, is essential to acoustical separation in open office plaiming. 

An additional component of acoustical separation is the position of the speaker's face in relation to the nearest 
unintended listeners. Obviously, the maximum speech signal is achieved with the speaker facing the listener. Therefore, 
it is wise to avoid direct head-on placement of workers in the open plan office and, if possible, to have the side or rear 
of the speaker toward the unintended listener. This is achieved by proper furniture design, location and positioning. 

Space Geography incorporates a series of Sound Control Office Layout Principles, Based on extensive testing by 
Michael J. Kodaras, Inc, acoustical consultant (full lest reprint available upon request), these principles are: 

1, Use 64'' and 82" higli panels witli less than 3/4*' space between panel bottom and fioor; 

2, Use carpet-like fabric on panels; 

3, Use '*Y" configuration whenever possible; 

4, Position furniture and equipment so that workers are at least at ^ -degree angles to one another; 

5, Average 125 squ. ft, per occupant ~ 10 to 12 feet between people; 

6, Maintain backgrourd noise level at 50dBA. 

Every office has several areas which require special attention and handling in open office plan structure and layout. 
Computer rooms, terminals, order entry machines, TWX or Telex machines, copying machines, printing equipment, or 
mailing operations, complicate optimum Orderflow and open plan layout. These are called special function areas. 

A computer, although just a tool to facilitate Orderfiow, requires its own environment and because of its cost and 
nature, cannot be conveniently spjead around to different areas of a building. Care must be taken to insure free fiow of 
information into the computer room and free flow of printouts from it. Traffic pa jms should be analyzed and layouts 
modified to accommodate this high activity area. Storage and control of supplies for the computer roo;n should be 
given special attention. 

The same care should be taken with other special function areas. F.ach creates its own special problem to be 
considered and solved. Copy machines are noisy. They should be located properiy and serviced to reduce annoyance 
factors to personnel in the immediate vicinity. By good preplanning all other special function areas can be handled 
economically without sacrificing the basic open plan tlieme and benefits. 

Open office plans are economically valid and do provide the benefits attributed to them. Itivestignling the feiisibiliJy 
of using open i>fficc planning is prudent if moving or renovating present offices. 
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EXPERIENCE EXCHANGE-LARGE INSTITUTIONS 



Panel: Tlierc seems to be great interest in energy conservation and how to achieve it. Would you address tluit 
subject? 

Speaker: Institutions are tremendously concerned about the direction of energy conscivation in terms of 
consum[)tion and demand. Large scliools hkc Cornell have liigli energy users, such as syncrairons used in research. 
Shutting down capacitors at night helps conserve energy, but where does a conscrvatioii p.ograin go from there? Groups 
on campus are interested in establishing an energy pi)licy a difllcult task for a university. There is no national energy 
policy, wliicli complicates the task, and without such guidelines it is difficult to provide a very complete picture of the 
subject. 

Si''\jker: About central control systems, at our university such a system will be available in the near future, it will 
monitor demand on the utility companies' board at the metering point, enabling users to selectively keep demand 
down. Some pumping facilities also fall into that category. 

Speaker: Tiie University of Southern California is facing very difficult times with regard to energy conservation. It 
seems that the basic philosophy of the administration is to increase utili/.ation of facilities. They arc encouraging 
Weekend and night programs. The school already has a very active niglittime program enrolling in excess of 1 1,000 
students. The administration is encouraging increased usage of space and, of course, that conflicts seriously with any 
type of energy conservation program. There is no official closing time at the University, and that makes it difficult to 
maintain control over energy usage. 

How many institutions represented here today have an official closing time a time when the door is locked and 
some form of pennission must be obtained to use a building after hours? 

Howard Walters, Ohio State University: Ohio Slate has also been troubled over the '^open"" concept. The new 
president wants the buildings open, and certain ones are designated "'open'' and certain ones closed, i.e., closed on 
weekends and at certaiti times at night. As yei, with the three t)r four new pet)ple required to monitor this schedule, 
doors are still left open and this is causing pri^biems. The problems may never be st)lvcd, but at least there issomethini; 
on paper wiiich says the building will close at 5 p.m. or 10 p.m. and on Saturday or Sund;iy^ 

Another thing the physical plant is doing is making foot candle readings in each building and inducing building 
representatives to reduce the wattage of light bulbs being used -to take out some of the tubes in order to reduce use of 
electric energy. It sounds feasible, but there are difficulties. Why can't 720 tubes be turned out when tfiero arc only two 
secretaries in the room? This theory is apparently sound except that when the lights are off. the switch makes |,oo much 
noise. 

Carrying through a conservation program will be interesting, and in the end there will be many more headaches to 
contend with ilian just a noi.sy switch. Making a conscientious survey is challenging. Devices tuicli a.s timers can be used 
to turn off power to large areas no longer used. There are areas not used during vacations and yet custodians, out of 
habit, will conlinue to turn the liglits in these areas on and ofi*. A newly instituted policy is asking building users to 
adjust lights they will be using when they enter and leave. However, an example of defiance conges from one Ph.D. who 
says he uses the building to teach in c^ilyl 

A I0-fi)ot hall, 3 GO- feet long has 200 foot candles t)f light. The people who designed this riKide money renujving 
every other unit of a 4-tube unit running the entire length of the hall saves almost a ihird in energy. This is not a chtHC, 
but a challenge! At Ohio Stale the budget is going to be cut by 8% in cleelricily. oil. gas. etc.. and it wi»; he fascinating 
to sec iiow many places can be cut down ?> or 4 c' ;rees to save. 

Question: i don't knciw how nKuiy others have been approached, but a few months ago our electrical suppliers visited 
the campus and were anxious to help us develop a conservation program. How many have had that experience with 
their utility companies? 

Answer: Southern ('alifornia Mdison is working on it. 

Speaker: In the I'K'alifornia stafe universities considerable problems fiave arisen wiifi clecincif uiiliiK's hiulucts <uul 

with utilities whose supply runs consisfenlly behind, while dcmanil increase^ An loni.iricalK evcr\ Ociolu-r aiul 
4phi the middle of the semesters demand climbs lo a new plaleau and never j^ncs loweE .i^aui 



/.. C**i4fii tl, 1\ \js AA.\t T«^x:»s AAiM hnd a briiwiunil (his winter and liimcd Jlie ligliis off on i\\e campus, 
Jaikciiiii^ lullvv.iys and cniurKc Ij^Ihs An ciWni was nude lo adjusl classroom ligliis to a usable level, rather than lo a 
designed level An e) loi i wa> also made !<> eliaiigc ilie air-condiiioning/heaiing system sligjiily . One useful suggestion for 
insiituimg an austerity jMogiani is t;etting the sclumrs adininisi ration behind lite effort , When faced with a campus 
shutditwn because of lack ot tuel. the academic department said lhat withimt lights they would ralhcr stay home. Start 
impkMiienting changes triHii the ti»p, so that tfie plan will reach di>wn thnmgli the administration lo a practical 
applicatKM) level. 

There ts much to be gained by an enviionmental ci>nirol system monitoring utilities to buildings from a ccniral 
point. With cenirali/ed control it \^ possible to change the envinmnient when classes are not in session, ralhcr than lo 
let the buildnigs waste energy when umvcupied. 

H. i'itlts, SL'\Y,iiitfJiil<}: Abi»ut cU>smg buildings, SI 'NY ''Buffalo faced this problem about two years ago and still 
has a seuiuis piobleni. but a si»lu1ii>n surfaced which has partially helped. A plastic card on the riiaiii entrance (oeach 
binldirig phiases [>osniveiy the building hi»urs Open K a.m. to 10 p.m., or whatever. Of course, with over 150 buildings 
each one is ditlereni. Iliwever, it diK*s infumi the security force of vhwing limes the lime when occupants can be 
asked r«> leave and when the building can be cleaned. It is not a solution buf il dtH?s prcjvide partial assistance in 
achieving an undefstaiidmg with faculty abiuit wlien the buildings could normally be expected to be used. 

On the energy crisis; Sl'NY buffali* is in ilie midst of building a (v5 niillhm square foot total electric campus, and il 
will lake ingenuiiv to control demaiKl and load. The campus will iiave enviroimienlal control systems which will include 
h»ad shedding ai^d overall contri»l belween buildings. However, ihis is not the total answer. In ihe meantime, as the 
buildings are constructed iheie is the problem i»f trying to control individual load, and living where electric snowmellers 
and ittUcf sf»ectai equipment is required, adds lo the problem. With the first buildiir^ demand was ihc biggest problem 
to be laced. Wnh the help uf a li>t of people pulling Ihe riglil switches at the righi lime the bill was broughi down about 
S550I) the tiist motiih (ust by scheduling demand. Ttiere is scriims consideratiim beipft given lo deman<i meters and 
controls that can be used immediaiely ti> get on line prior ii) the time the system < which is eonipuler controiled) is 
really working. Any sugge?lii>ns or ideas i>n Ihe subject i>f demand ciHitrol are invited. 

(Jui-sditft: Is the air-cof.diii(.Hiing system electric? 

.1//vu".r. Yes 

Quvstioti: Have yi>u coi!sidered demand sti>rage? 

Amwvr: There is some storage capacity built into the .sy.stem, however, the building program will run ilirougli 
HfJ. and all the details i>f the total system are not available. One problem is thai'ihe design of the system, which 
apparently makes use i»f all il-e known sti>rage tricks, is handled by a state construction fund which di>esn'i allow input 
from potential users. 

Sfxakcr: We have been lalknig about this alsi>. i don'l km>w how mucit storage would be required to lake the bigger 
chillers olf the hnc in the middle i>f the day, bul we are starling tit gel into ihis. Since we don't have chilled water loops 
yet. we have no way <>f accimiplishing this. However, the physical plant is trying to sec hi>w lo set the plant so that 
.v>nic big machinery can be turned off during lite rest i»f the peak demand period. 

Speaker: At ihe University of Southern C alilornia engineering a id architecture are being watched closely m assure 
mi»re diversificatii*!! in design. Fiu example, smaller chillers are taking i>vei die work of larger ones at certain limes of 
the afternoon, certain limes of the year, and at night. 

(Juvstum \t ( »»mell ie>earcliers hjvc been talked inti> shutting down all 100' ' fresh air systems during the winter, 
hut can people in warmer climates also benefit c<»stwise Irom such a i>nK'eduie during lite summer. i>r is the heat 
buildup too great 

.4 nprvsi'mjiiw jhtfu iarrivr Air dtihliiumm^i, Compauy: One of the members of the panel said thoy used two 
smaller units to save electric input and at first this appears to make sense. Dul ( at nor or any olhei lepulable 
manutacfurer ha.s htad controi devices which assure that as lo.jd decreases, ihe power falls off. Ih/s is siaiidaul 
eijuipment on the machine and sl^xild iu>t cost '.^xira. Also, theie is a demand limit eiMiirol on the maeliiiie. Il is 
incumbent i)n llie user In he cognl^nt of energy sources, as there is piessnir on tlu'ni \\> iitili/c eiieig\ etticK'nily tfiat 
pressure jn al^ ' *eli by the manufacturer. I he "big three'' in campus aii-L oiulitionii>e .in- all iMokinjj at flu* N.iino ifmm A 
fresh au a'^ .i m the summer is very expefistve and dcpeiulin^ on the type »it hiiildirig. niihulL- an i^ luii nvcdcd 
Air that li^. ecn clnlleil once aheaiiy is refalivcly clean and docstTi |ic;it up much after (irst use and ^..in W u\eii je.nn 
Using the money saved and putting il into hcltei fillers allows iim' ot morr wwww an. ()?ie ol (lie fn^^esl usets Mill' '■ 
fresh air systems at rnmell is \W cheinisHy u'sc.o^h huildini' in wliuli tfu-u' lu' ^t) an < li.mL't N o| |(Mr ijrsli .m pri 
I. our. I fie savniiis m shuitiiii! di^wu (hat sy stem :\\ inglif are f.nif.is^iL 

.S/»( kcr: In order t»> keep f.'otj) hnihcun^* wnh Iniinuhtv t.oi)tj)>l id ojijni.jiue pLiiii in 1 (•> .is hm-^ j i|' n:i.ni,!ii\ ine 
system with a roaenerating system that lakes inoKtme <nii the , hi muI tu'ei.jti's m tl»f fri!«|)rt.iiiw ■ ! It is 

O 11 ate rial to this type dr\er wlelhei ii in rel f ii:ei .i!e»l. iih! ii i> .i t-.-l.iin ri\ n ^r. • u w u . ' tl..^ t. .ir \\ 
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tJie inoisiure is taken out bcfi)ro it ^dos tluDiigli the refriiieration circuit a considerable savings can result. A lithium 
cliltMide svsteni uses a contact CDluinn. ami Its self-reiieneraiing blows nioistuie luit one side and fresh air enters on the 
other sid . The process is continuous and is tairly econonucal lo use povverwise. 

Speaker: Does anyone have any ideas about how long it will he feasible economically to use diuible duct systems in 
which one duct warms air lo 100 degrees and the otfier chills it to 55 degrees before they are mixed'.' 

Speaker: Energy conservation seems to focus on two things cimpc ration from faculty and staff, and design. Staff 
generally cooperate wHl; faculty less so. Building design can deleniiine using or conserving energy in the fuuire. Migli 
pressure double duci y stems are a facet of this concept. Another is entertaining the idea of changing dcijign re- 
tjuircments regarding use of windows. In the past architects have advised minimi/.ing window use. and we are beginning 
lo look at this as a possible conservation measure. Classroom utilization is another factor. The school has in the past 
favored small classrooms. Building larger ones which hold more students is a less costly use of space and utilities. We are 
continually trying to tlnd new ways to instruct architects and engineers to design buildings to meet future energy crises. 

L. I'. Sliher, Coloradt) State University: At Colorado State records are kept on each building and an inventory can be 
run quickly on cost of energy to run eacli maciimery room. Surprising^ly. costs vary: SIO to S15. and a tew larger 
rooms. SIH per hour of i^peration. The statistics of converting electrical loads to cost per hour convinced the 
administration that budgets can be ir.et by cutting off operation one hour per week 52 hours per year. This can be 
accomplished with time checks, particularly on weekends. It was found that even faculty supported such actions when 
results were documented, and their concern has helped the success of this project. 

For those schools not having automated systems. Colorado State suggests using something like its building profile 
.system. It takes very little time to compile such things as inside and outside building temperature, and based on that 
automated equipment, if it is available, can be used to shut fan rooms on and otf. or a skilled operator can within 1 5 to 
20 minutes bring the building up to the desired temperature when it opens in the morning and cut it back in the 
evening. That is a selling point for those going to complete automation S50.000 to S 100.000 in savings on energy 
alone can be realized on a large campus per year. Although each building is a little different, the profile system work 
for healing and cooling. 

Much has been said on the energy crisis and it will undoubtedly occupy more time in the future, and it is probably 
not being facetious lo say thai solar energy should be considered as an alternative, 

A. OWeiL St. Louis Jutiior College District: The St. Louis Junior College District has about 20.000 students and 
about a million and a half sijuare feet of air-conditioned space. The buildings are reasonably new. ranging in age from 
five to eight years old. All the problems anil solutions mentioned today are integrated, but no one has talked ab^out 
dollar conservation. Linergy conservation is great, but with budgets what is discussed is dollar e on.se r\'ati on as well. 

About lighting: One disciwery made w:ls that clean, four-tube light fixtures produce 100 foot-candles liglit about 
the same as a dirty eight-lube light. Some areas in the district are served by radiant heating cables and other places that 
require air-conditioning in cooler times of the year, by a "ci)oling car," It was discovered that these special features ran 
all year long S 500-700 per month wasted at one college. 

About air-conditioning load: Cutting down lighting and heat load enables cutting d<iwn on air-conditioning, too, ■ 
That t\ictor. nlus using less fresh air. conserves energy. This also gets back to design of the system; the architect and 
consulting .*^^r is blamed for faults in the system, but they are rarely given criteria lo work with. Sometimes the 
original design i., faulty the duct work may have to be changed or at least the damper arrangements, or by-passing 
incorporated to '"' -rculate the air. Twenty -five per cent savings are feasible with etTort from the phy.sical plant. 
Situations such l >ne campus for some reason uses S7.000 a month in gas in the sunuiier. The other colleges which 
are almost the ne si/.e use S4,000 worth a month. Why should one be 5.^.000-4,000 more a month? Before talking to 
administrators and faculty about the situation what is reijuired is cost identitlcation. This applies also to extiacurri<:ular 
service to the cc)mnuinity. Two cost identifications were made about air-conditioning: Services to the community, such 
as air-conditioning stage area for the little theatre group doesn't cost S5 persijuare foot, or so much pei hour it costs 
much more than that, and such users should be informed of those costs: and night custodians wanted the 
air-conditioning left on. causing the entire campus to be air-conditioned 24 hours a day. 

Question: To those people beginning \o experience brownouts: Aie you flndiug youi selves undei greatly increased 
pressure to provide emergency power at each building, and if so. how are you going to accomplish this * 

Speaker: There is a program tor building emergency generating facilities, particulaily in universities having hospitals 
connected with them in which patient care is vital. UCl.A is in the [irocess of providing emergency units foi the 
hospital, a contract for which has just been let. Many UCl A buildings also have cmeigency geneiaiors to take care of 
exit lights and that sort of thing, as do most other sehoolsihut the situation lequiies more siiuly aiul aiiention fvcausc 
it is evident that energy will continue to he scarce ami there will be serious intuhle unless oiIum mo. ins (>t j'.eiKM.iiing 



Commenting on things mentioned previously, someone s.uil luu ft»l>iuhei lesiMrehers wiih enerk!\ pn>h!cins.is fho\ 
'"e hard t(^ convince. That may be true, hut there aie iliini^s ili.u *. .m be d(»ne (.rneMlK. n'st-.nJi Innded ifom 



energy are made available. 




external sources such as grants and coniracis. Ai UCLA no! nuich atieniion was paid lo ilie cos! of energy for research 
products because electricity on tlie west coast lias been (luite reasonable until lately. The sciiool is now establishing a 
policy whereby any research grant or contract must tell clearly and deHnitely the energy requirements for that 
contract. It is made clear to researchers that energy costs must be charged against tlie contract or grant. Furthermore, if 
that energy requirement adversely atTecls the demand factor for the entire campus, further adjustn ent in the electrical 
cost is figured. In other words, if the researcher cannot schedule the operation of his experiments particularly. if they 
have high electrical energy demand requirements such that they do not interfere with the demand capacity for the 
campus, he will be responsible for offsetting the electrical cost increase for the entire campus. That provision is now 
made part oftiie negotiations for contracts and grants, at least for new research products. 

Other things cause problems. Shutting equipment down at night and on weekends, in particular, is economical, but 
there is always one professor whose experiment has to operate in an air-conditioned space, and he requests 24-huuf 
air-conditioning for the building in which he will be working. That goes back to a policy that must be established for 
every institution: the determination of when cert:uu facilities will be required to operate a determination that can only 
come through top campus administrators. This detemiination can and must be made. 

Anotiier thing (nentioned today is designing for energy conservation. This is a relatively recent development and 
many designers have not been very concerned about it in the past. Now is the time to design new facilities with energy 
conservation in mind. No one single policy will apply to all institutions. In the Los Angeles area, outside niglittinie 
temperature can be used to maintain the interior environmental control of buildings, if such a system is designed 
properly tor the building. Unfortunately, in most air-conditioned buildings there is no system designed to use outside 
nigiit air, and therefore the interior builds up heat if air-conditioning equipment is turned off completely. If designed 
properly, in the Los Angeles area, natural nighttime temperatures could control interior building tempe:ature and save 
on utility budgets for that purpose, but design consideration is required to accomphsh this. 

Speaker: Going back to the commen! Terry Suber made regarding involving the administration and faculty in 
decisions relating to energy saving: They may not be keenly interested in energy savings per se. but they certainly are 
concerned about saving money. USC established a task force on resoi rce management which, in effect, serves as an 
auditor for all new programs presented within the university, or all major changes to programs. The group s role is to 
relate the cost impact changes miglit have on the total institution^ dollar. Mechanisms such as these enable 
communication with faculty, who are sympathetic, understanding and who can be very helpful This has been one of 
the best mechanisms used by USC to save the energy dollar. 

Panel: Are there any other comments on energy conservation? 

Speaker: No one has talked about efficiency of his plant. For instance, loss of h.ea! up !he s!ack, dow.i the drain, in 
air leaks, open doors, insulation, wet insulation, etc. Plants could be improved ahno.st 10% in efficiency if the 
manpower and materials were available to bring the plant back to design efficiency. 

Speaker: Someone previously mentioned automatic control centers. Instituting such centers means spending money 
to save money, but once the program is operational, it is just a matter of time until it can automatically control load 
and demand. If buildings were designed to control demand, it would go a long way toward energy conservation and 
subsequently, dollar savings. 

Pa/u'I: In summarizing the questionnaires, there is another subject of interest to many administrators stretching the 
maintenance dollar and working with reduced budgets. Many administrators are living with these challenges and are 
aware of what it means and the impact it might have on institutions in temis of long-range deferred maintenance and 
otiier arguments. The next topic discussed will be how to effect cost savings and stretch dollars in the day-to-day 
program. What are some ideas about reducing standards, for example. If reducing standards, how to introduce the 
program to .school officials; how to communicate with faculty; how to handle complaints that may emanate from 
reducing standards without the benefit of proper communication? 

Speaker: This is a very touchy subject. I'here is a simple answer, however, and that is to design for simplicity. It 
seems that architects and engineers want to build monuments with beautiful liglit fixtures, terazzo fioors and carpeting, 
etc. ft looks pretty, but the basic function as an institution is still to educate young men and women. 

D. Haymond, American University of Washington, D.C.: Simplicity is great, but it is still necessary to deal with 
buildings not built for simplicity. American University has tried several innovations: One is going back to almost 100% 
day cleaning. People say this can't be done, but tlu school decided to try it in a few buildings, and it can be done! The 
program now culls for about 80%- day cleaning, as well as for a chai)ge in the level of cleaning. Previously, individual 
faculty and staff offices were cleaned daily, but now all are cleaned well once a week. Public areas, secretarial pools, 
hallways, etc., are cleaned daily. Classrooms have not been a great problem, as usually there is lime in a two-hour period 
to clean a classroom, and this has worked out very well. Faculty and staff have been very pleased with the innovation, 
and it has also been possible to reduce custodial staff by 20%. The cut was made because most night workers were 
"moonlighting" and were not as productive as they should have been. Thus, day cleaning has really worked very well. 
It is a touglier administrative job, iind it is necessary to do a good job of scheduling and training personnel, but 
Q ise it is more economical. 
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Qinstton \ would like to .isk J(»liii LjiniiiciN wlui his tlHHights jio on Mrclchiiig the Jolbr js it rotates t(» woik 
s«.licJulifi^ 

J'tfinl unma n Pljniniig. schvdiilrng jiiJ dist^iphne jrc tiw key lo woik scheduhng sjviiigs. The phiiury concern is lo 
segiegjle the plunnin^ ttiiittioii tioin the iinpleineiitiii^ luiictiiMi. Stjit thinking jhimt whi) 6<ks the pljinitng tor your 
(Hg«iiu/ jtton Chances Jie it is the physicjl ptjiil director, torenien jiid (Krlups s^hiic pri>giJii> useis. It it i^ pttssihie to 
segregate their runclion trotn the inipkMneiiting liincdini. the woik will gel di>ne mote elficiently. 

Nmi: Ml. 1 jinmers is sjylng is llut proper pljiining and scheduhng will ( . y money. More Wiuk wilt get done 
with the sjHie mnnhei ol people or just js much with tewei it planning und schedu'rig Jie well done. 

CiKOh if, fi Xds .1 A M i ntrcrsity Many time line jiid staff ptrnliiuis jre tioi recognized scpjutely. A very fine 
engineer hired and is nude j supeiinteiideiit jnd is Id ti) tjke care ot everything designing, planning jiiu getting the 
work done etiiciently. The prohleni arises that ifie engineer is both a designer and a supervlM.r, and it simply can't be 
di>ne. A supervisor, it he really is sufKn-fsin^. canmu spend six houis a day woirying ahimt material for toniorii»v^^ and 
abiHit assignment of pe4)ple lor jobs the next day. 

rianriiMg Iki% to be divi>rced I nun the actual maii.tcnance. Ultimately ihe foremen will not even sec next week s 
wi>rk scheilule they will km>w what is coming up when they are briefed i>n i1. They will have packaged jobs lodo, and 
they will have the material UH;a<ed or oidered toi them. Planners will know wlieii they are going t<i schedule pei)ple to 
M4Hk tiiat the building is properl> prepaied. the material is available and tlie foremen are briefed. 

The principles of scpaialnig planmng and execution can be seen m the growth pattern t>l most institutions. When 
sina!!. most have in luKise niatntenaiice. and as the institutions gri>w these people assume new roles. A point is reached 
at winch supervisory personnel cannot plan the wt)ikJiud el'lectivety. So separalitnis are rccogni/ed and a planning and 
e^tilnatlng team develops. Tliis, at least, was the history at VSi\ In the course* i>t diMiig that, the deparlnieiit realized 
iliat inanv "old timers'' who were not on the planning team were terribly deniotivated. They felt downgraded and hurt 
and working personally with ihein was not H)if ' successful in bringing them back into the organization. 

I.dftwwn: I irst define what a t'orenian ts and call him a supervisor. Detliie what he does and his piimary 
responsibi]itie> to lead, guide, diiecl and manage efforts ot crattsiiieii. Then dethie a planner or staff man. His duties 
are to advise and assi>t without hue responsibiht> . The pri)bleni centers primarily over who leads craftsmen. If a school 
lias no planning stuff the majority of its foremen are pri)bably doing the work of planners. They are sitting a1 a desk 
and uiC on the phone, ordering materials or talking to program users. 

Tiii Shnon. Mu ftiiiun State i nivcrsif r. About 2h yeais ag4> when I joined the Michigan Slate University stall', I found 
a relatively small operation whicii used a buddy systetii. That is. if a ^HirsiMi knew the liglit jKople in the department, he 
could get sornelhing done immediately, and if he didn't he may (»r may ni»t have gi>tteii service. It look a hnig titne uy 
break this system up. In the nieantmie the physical plant grew Iremendously from a small organization of a few trucks 
and several hundred workmen to six to seven hundred workmen (plus parl-time eniployeesK a large fleet and a plant o\ 
over 5. (KM) acres. 

However, ttie system wasn't finally broken up until planning was separated fioiTi prtxluction. There were a few 
casualties toreinen who refused to accept the concept. It took months and even years to make the transition, but it has 
been very etTective. A substaiiti:ij anuHint of money is sjKiit each year ^>n scheduling and planning pri^Hluction 
planning, expieiliting and obtaining materials and setting up conditions to prinluce a job. Net expenditure of time, 
res4nirces and mari*hours is loss today than it was before the new system was instituted, and it has been one nuire way 
\o combat iriHalion. This program formally started at least five to eiglit years ago and beft>re that all soits of infi>riiial 
pr«)cedures were Irieil. Now the sysiem utilizes a cimiputer back up and has become fairly S4)phisticated. 

Pauvi: .\nother suhject of mierest expressed in the questionnaire is related to unionism in the physical plant 
oiganization. There were several questions about what to d4» in combating union efforts to organize personnel. A 
niirnher of questions were addressed to what to do about problems with unitnis and specific ally, about strikes how to 
organize to combat a strike within the i>rganizalioii. Apparently there are at least four institutions thai have 
experienced strikes within their nrg:tnizatiiHis in the last year based 4»ii these queslioiiiiaires. John TuMioff of the 
L'niversny of ( alifomia/Berkcley will addn ss tlie subject, as he has had expeiience in that aiea. 

Jahu TrtntoJ) UC" Berkeley experienced a strike last year that lasted 10 weeks. One of the iin>st important 
reahzalions arising out of it was that if labor problems arise, there has to he a staff iwailablc capable of nmuing the 
campus. The University of Hawaii is fully unionized, and as Pl:il Ki>ehler indicated, if they had a strike ihey would have 
lo close the campus. 

In Berkeley's case, tfic chancellor indicated thai if there was a strike the scho4»l would not shut down. The physical 
plant divided forces lo plan and estimate scheduling. It took some key personnel I'rom various crafts and made them 
estiniator planners. They were the backbone of the operation during llie strike perit»d because they did have some 
background in various areas of iiKuntenance: regardless of whether the campus is unitmized or not the day may come 
tor othei institutions wtien this S4>rl of action must be taken. In Berkeley's case all but IIX^ of the staff was unionized 
at the iirne of the strike; strikers included the entire custodial staff, variiuis crallsmen and stationary engineers. Staff 



liad to operate the ccnlial hcaiiiiu; plant, steam distribution systciu and electrical distribution system. It had to organize 
custodial services and use members of the various departments to assist in this operation. Trash removal was a big 
problem. The unions attempted to block tr:ish removal. They closed the campus down because ot' health hazards. 
Refuse would be taken to the dumps and Ihey wt)uid block the trucks at the entrance. They threatened to close the 
dumps because they were also unionized. Finally the school had to stockpile and get balers to bale the trash. 

The problem was tlnally settled: previously the university had paid construction wages to mai»''enance workers and 
the president announced that it would no longer do that. The unions felt thnt the only way they could win wasa work 
stoppage even though it is illegal to strike, There were quite a tew court actions over this, but the unions manipulated 
the laws and the university was blocked on several point.s. It was quite a struggle, but 1 will be gl'dd to answer any 
questions from the tloor. or perhaps others who have had experience might contribute something. 

(Jucstion: iiow exactly wiis the wage problem solved? 

Answer: As of July I hist year all new employees have been hired at maintenance scale. It was decided that 
incumbents' salaries would be frozen at a red circle rate the construction wage less the value of university benefits 
received. Their wages are frozen until such time as the maintenance cluss rates catch up to them, which will be 
anywhere from three to seven years. In some cases they will never catch up to them. Those particular employees will 
probably be retired by then. 

Panel: How many institutions represented today have their maintenance forces all or partially unionized. (Show of 
hands.) It appears the majority are unionized, 

A University of iluwuii Representative: \ hope some of those present will get a chance to look over the campus uf 
the University of Hawaii, as there are both horrible iwid fine examples of the union system at work. The campus is 
totally un tended except for telephone operators. There is no central alarm system, but there are a few automatic 
controls to turn things on and off. About six months ago Phil Koehler was finally able to get a man to check the boilers 
a couple of times a day. Hawaii is in a different situation from most schools because of the climate, but the situation is 
at times frightening. Nonetheless, tiie pipes will not freeze if not checked, and most .systems are set up to turn 
themselves off should they fail. It is possible to keep most services running with supervisory personnel except for major 
repairs. With tiiis .situation the university is better able to live with unions than would a less automated institution; 
completely automating can also cause disagreement from workers whose jobs depend on manual operations. An 
engineer of one building said they would have liked totally automating it. However, the union required that they have 
two men on {\uty at all times in cueh section, so tJiat is the way the plant was built. The situation is not qin'te that bad 
at the University of Hawaii yet. 

Panel: Are there other subjects that you would like to exchange tVom the floor? Is the repre.sentative from Stanford 
here today? As Terry Suber indicated. Stanford was able to win a major decision by classifying all personnel generally 
as maintenance personnel. They broke down the distinctions between trades and tho elTort there was to look for 
significant interchange of duty within trades. Many administrators are probably thinking that an electrician is an 
electrician and that a plumber shouldn't be asked to do an electrician's job and vice versa; but take the time to 
inventory skills, because am:\zingly there is a great deal of overlap and therefore general classification as "maintenance" 
ispo.ssible, 

Don Whiston, Massaehusetts Institute of Technology: An OSHA incident occurred recently at MIT in which a 
student worker was killed; the accident led to revamping the safety office and the particular authority of the safety 
ofllcer. MIT had four safety men before to handle inspections, and .since the accident it has' '"en necessary to put on 
two more men. However, each department and each laboratory had to appoint a safety coordinator win) was instructed 
by the safety office about hazards they should correct. The organization now consists of 173 people trained in safety. 
At the present time the safety office has the right and authority to tell any department they should do something about 
a safety hazard. Before tiie accident the only authority tiiey had was to ad vise, so the new systeni is a step forward in 
correcting some hazards. 

Speaker (Of Cornell University): One comment on the Teamsteis; About a year ago just the dining organization at 
Cornell (speaker was not employee of Cornell at the time) was under tremendous pressure to reduce costs, so they laid 
otT seven or eight people. Student workers who supplement dining group staff in the summer, and to a lesser degree 
during the school year, got interested in unionizing the overall group; they met with the Teimisters and attempted to 
file for a single unit including students and nonstudents. ft took about a year for the NLRB to come to grips with it, 
but the recent decision is that students cannot be a part of that unit, Cornell now has oidy the building trades council 
for craftsmen, but has attempted to get a larger unit (along with the dining group) to enable greater relative strength in 
the upcoming election. That attempt was also thwarted. This tide is possibly going to shift back and forth, and it may 
not be too long until there will be several unions within the physical plant department, for example. 

Speaker: Across the country there are .something like 60 cases before the NLRB for a decision relating to 
fragmentation. The concept of one trade making up an acceptable unit is being tested again and again. 

Speaker: One advantage of having one union represent all employees is illustrated by a case in wliich 10 or 11 
-'-Q --nt unions got into jurisdictional hassles continuously. Work designated for sheet metal workers might overlap 
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with one of the others. For example, niaiiilenance macl .ists alTiliate with one union, steanilltiers with another and a 
hassle developed over handrails; the machinist said it was his work and the steamlltter said all pijje work was his work, 
and the department had to change the specifications to fit the job so that the maintenance macliinist could do it at the 
lower rate. There are various hassles like that, so the fewer unions to contend with the easier it is. 

One con^pany did something constructive to avoid being structured by craft-type unions. Basically, it fell to the 
management task of writing job descriptions and titles. Certainly, if a job description designates electricians separate 
from cement tlnishers. then defniitely the union will seek to organi/.e along those hnes. Job descriptions a little more 
thoughtfully written emphasize multicraft responsibility and niulticraft tasks at each maintenance level. For example, 
pipe fitters can do welding; they might clean sewer lines as well as put in steam lines. 

Speaker: True, the job description is the start and it can help employers. However, the regional director of tlie 
NLRB in Los Angeles reminds f niployers that they must live with these job descriptions. Just simply writing the 
description is not going to get the job done. Changes in work assignment may have to be made that relate to the new 
job descriptions written. 

Speaker: What has been said about job descriptions or the importance of them is true. The classification at our 
institution was changed from carpenter, electrician, plumber, etc. to physical plant mechanic, and the job description 
includes carpentry, electrical work, etc. The department wanted to avoid the ''Jack-of-all-trades-niaster-of-none'' 
position, because it certainly wanted qualified people to perform the jobs uid be more or less expert in their particular 
fields. It does get away from the jurisdictional has.sles; in the oast an electrician would do so much of a job and stop, 
and there would be a delay until a carpenter came in to cut a hole in the wall for him; when he was througli someone 
else had to come up and patch the hole and someone else had to paint it and soforth. 

G, Miller, University uf Nebraska: About five years ago the University of Nebraska changed titles of personnel from 
carpenter, plumber, electrician, etc., to maintenance man or maintenance mechanic 1, II and ill grades. Tliis was done 
for the purpose of inlerchangability between crafts, and it has worked very well. Recently a state personnel system was 
developed to cla.ssify all state employees of any kind. Some agencies, of course, have carpenters and plumbers, and the 
university ended up with maintenance niechanics, as nientioned before. The state personnel director decided that a 
plumber, electrician or carpenter should earn more money than a maintenance mechanic I, I! or III. After a lot of 
discussion and hassling the University has still not been able to convince the director, and he has the authority to set 
the range of scales. The point now is how to maintain an adequate staff and still have payscale differentials. . 

Burt Cowman, UCLA: UCLA is doing something Terry Suber said couldn't be done - getting rid of a union once it 
has been established on a campus. It appears that under some policies of the University of California system the 
influence of the building trade unions, at least, is much diminished on the UCLA campus and will probably disappear in 
short order. That doesn't mean that some other employee organization is not going to take over the same employees, 
but at least it appears it will not be the buildii^g trades unions. Somebody asked a question on what are the best steps to 
take to avoid unionism, and it is clear that a very fair personnel policy is the only method that can be used to minimize 
unionization. That means employees in an institution be treated the same as employees in the same field working for 
private industry. It certainly doesn't mean that because the university does some alteration work that it has to pay 
construction rates to carpenters and electricians, etc. There is a difference in employment in an educational institution 
and working in the construction industry on the outside. By the same token, it does require that somebody investigate 
the policy in the community and establish persoimel regulations and payscales within the university that match them. 

As mentioned earlier, institutions have deviated from union construction-related scale and are on the maintenance 
scale; UCLA has still recruited quite a few electricians and plumbers and carpenters. By the way, UCLA still calls them 
journeymen carpenters and electricians, etc. There are a number of qualified maintenance people who can do both 
maintenance work and alteration work, as well as so-called construction work at a much lower rate of pay -something 
like $5.50 per hour compared to the $9 per hour a construction worker would get. The .school has nonetheless been 
successful in recruiting a number of qualified applicants at those rates. 

it appears that the construction unions are not interested in representing university employees anymore because the 
university has demonstrated it can get people outside the constiuction industry who can do the work required to 
maintain the institution; by the saine token, the institution's older workers who were strong union men felt they were 
let down by the union in the negotiations with the university. Thus, there is a cooling off of the union attitude at 
least at UCLA, and it doesn't look niuch like there will be a return to construction union related payscales at UCLA. 

Speaker: I think Burt Cowman is absolutely right, because it is a known fact that salary u.sually rates third in the list 
of employee priorities. They usually rate working conditions and fringe benefits dhcud of salary. That may not be the 
case in every area, but the philosophy at SC is to try to do everything the union would do if they were there. The 
department has allowed workers to set up a grievance review system and has encouraged an atmosphere of 
communication in which workers can express themselves and be heard by management. This, as well as sensitivity to 
the salary structure of the community and fairness to employees are the answers. The physical plant director has to 
represent his employees in the way a union boss would; he has the administrative power to fight for his people and he 
should do it, whether it be about salary, fringe benefits, etc. Most institutions now realize that and administrators are 
very aware that unionism is a tremendous infiuence on their responsibilities, and they are ready to listen, 
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The Experience Exchange Session for Small Institutions was directed by panelists: Donald Parry, Evergreen 
State College; Bill Devries, Simon Fraser University ; and Jim Henshaw, Southern Oregon College, 




The Experience Exchange Session for Medical Schools had ten participants including the four panelists: Ralph 
Tuomi, University of Oregon; John Heinz, University of Washington; Allen Gllmore, University of Hawaii; and 
Q Robert Butler, University of California at San Diego. 
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BE LO AT Joyce Mrs. 

BERGERON Joe 
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BERLING, James P 

BLASS. Ant[u)ny 

BLASS, Lois Mrs. 
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BOllUSLAV, Willie 
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BOLLINGER. Dorothy Mrs. 
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University of Oregon, Eugene. Oregon 

Champlain College. Burlington, Vermont 

Ui\iveisily ot rcuncssee \\\ Chattanunga. ChulUuiouga. Tennessee 
University of California. Berkeley, California 

New HLimpsliire College, Manchester, New H:nnpshirc 

New Hampshire College, Manchester, New Hampshire 

Central Washington State College. Ellensburg, Washington 

HUNTERS INC., Kailu,r Oahn, Hawaii 
University t>f Houston. Houston, Texas 

Christian Theological Seminary, Indianapolis. Indiana 

Quebec, Canada 

Housto[\, Texas 

SouLhem Illinois University, Carbondale, Illinois 

University of California, Riverside, California 
Baylor College of Medicine, Houston. Texas 

UNICON PARKING STRUCTURES, Van Nuys, California 

California State University, San Jose, California 

Kansas State University, Manhattan, Kansas 

University of Quebec, Three Rivers. Quebec. Canada 

Appalachian State University, Boone, North Carolina 

Oberlin C ollege, Oberlin, Ohio 

Brigham Young University, Provo, Utah 
Indiana University. Bloomington, Indiana 

Rouyn, Quebec, Canada 

Chaminade College. Honolulu, Hawaii 

California Stale College, Sonoma, California 
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BURRU, Jolui California St:ito University, Sante Fo, California 

BL Sll. Sam University of Hawaii, Honolulu, Hawaii 

BUSH. AnilaMrs. 

BUTl HR, Charles W University ofSoutii Florida, Tampa, Florida 

BUTLI:K, Jo Mrs. 

BU'l Ll-iR, Robert M University of California at San Diego, La Jolla, California 

BUTLLR, Virginia Mrs. 

*C/\BOT, Matt MATT CABOT & ASSOCIATES, Honolulu, Hawaii 

*CAHILL, Joe RUSSWIN-HMPIRE PACIFIC, Honolulu, Hawaii 

♦CAMERON, A. B CARRIER AIR CONDITIONING CO., Ontario, Canada 

CAMERON. Alda Mrs. 

*CAMP, Walter S.C. JOHNSON & SON, Honolulu, Hawaii 

CARPENTER, Clayton A University of Nevada, Reno, Nevada 

CARPENTER. Mr.s. 

CARTER, Asa Melton Troy State University, Troy, Alabama 

CARTER, Bettv Mrs. 

♦CARTER, Fred W JOHNSON WAX, Honolulu, Hawaii 

CHALMERS, Ale "dor Howard University, Washington, D.C. 

CHALMERS. Minnie Mrs. 

CHARLESTON, William W California State Univ./San Francisco, S.F., California 

CHARLESTON, Elinor Mrs. 

COBB, Francis B Essex County College, Newark, New Jersey 

COBB, Ella Mrs. 

COBB, Purl Grand Valley State College, Allendale, Michigan 

COBB, Grace Mrs. 

COLLINS, Richard Detroit, Michigan 

CONLEY, Booker Tuskegee Institute, Tuskegee Institute, Alabama 

CONLEY. Dorothv Mrs. 

♦COOMBS, Mike.../. XEROX CORPORATION, Honolulu, Hawaii 

COUCH, Robert O RIC-WIL, INC., Wadsvvorth, Ohio 

COUCH, Mrs. 

COUNCIL, Logan Texas A & M University, College Station, Texas 

COUNCIL, Juanita Mrs. 

COWMAN, V. Burt University of Califomia/Los Angeles, L.A., California 

COWMAN, Mrs. 
COWMAN, Jordon (son) 

CRALL, Paul C University Texas/Medical School at San Antonio, San Antonio, Texas 

CRALL, Helen Mrs. 

CROSS, Gene B University of Utali, Salt Lake City, Utah 

CROSS, Anita Mrs. 

CROSSEY, James L Colorado College, Colorado Springs, Colorado 

CROSSE Y, Anna Mae Mrs. 

CUNNINGHAM, Charles L U.S. Air Force Academy, Colorado 

CUNNINGHAM, Jo Mrs. 

CUSHMAN. Parker G University of Maine at Orono, Orono, Maine 

DAVIS, Robert D University of Guelph, Guelph, Ontario, Canada 

DAVIS, Mrs. 

DAWSON, CHARLES S Southern Methodist University, Dallas, Texas 

DAWSON, Helen Mrs. 

DEMBROWSKI, Michael Southern Connecticut State College, New Haven, Conn, 

DEMBROWSKI, Jmiet Mrs. 

DENUES, C. H. Mrs. (GUEST of James Wessels) Lexington, Kentucky 

♦DEPOT, Robert L SCHLAGE LOCK COMPANY, H(mioIu1u, Hawaii 

DEPOT, Miriam Mrs. . 

DESCH, Noel Cornell University, Ithaca, New York 

DESCH, Janet Mrs. 

DeVRIES, William Simon Fraser University, Burnaby 2, B.C., Canada 

DeVRIES, Heather Mrs. 

DeWEESE, Forest L Millikin University, Decatur, Illinois 

^ DeWEESE, Wilma Mrs. 

ERLC 
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DeWOLr. Pcier Siiium Fi:isur Universiiy. Buriutbv 2. B.C.. CaiKiclu 

DcWOLF. Dons Mrs. 

Do YOUNG. Dan Suinlord Univcrsitv. SJaiiford. Calii\)rnia 

^DICKINSON. A. Lii. hard ]MI:RiU3YAL, New York, N.Y. 

Di DC NATO. S. Leonard Mercer (\)un!y Coiiiiuuiiilv College. Treiilon. New Jersey 

Di DONATO. Hve Mrs. 
Di DONATO. Brooks 

DIXON. Leonard B Riverdalc. Maryland 

DIXON. lidithMrs. 

DONAIIIM*. Guy L College deSherbrooke. Sherbrooke. Quebec. Canada 

DONAIILiL. Denis Mrs. 

DORAN. Daniel Quebec 10. Canada 

*DORIUS. Carl B AMLRICAN GILSONITl:. Sal! Lake City. Uiah 

DORIUS. J(»yce Mrs. 

DOWNLS. M. R Los Angeles Conununity Colleges. Los Angeles. California 

DOWNHS. Louise Mrs. 

DUDA. J.inies A .Sangamon Siale University. Springlleld. Illinois 

DUDA. Patricia Mr.s. 

DliGGAN. Francis University ol* Maryland a! Baltimore. Baltimore. Maryland 

DUGGAN. Peggy M rs. 

DUNGAN. James 0 University of Rochester, Rochester. New York 

DU'NGAN, Vera Mrs. 

*DUNPHY. Tiiomas RIC-VVIL INC.. Santa Clara. California 

EBLRT, Harry F Duke University. Durham. North Carolina 

HBLRT, Harriet Mrs. 

FBFSUTANL Hllen ' Universiiy (if Hawaii. Honolulu. Hawaii 

FLLIOT'i. Bugene F University of Paget Sound. Tacuina. Washington 

FLLIOTT, PhvllisMrs. 

*ELMBLAD, Warren L SARGliNT & COMPANY. New Haven, Connecticut 

*FNGLE, Robert S UNION PARKING STRUCTURFS, Van Nuys. California 

FNGLF, Ingrid Mrs. 

FAHLF, H. F. (GUFST of Harald Sire) Quebec. Canada 

F.ARLFY, Robert J Occidental College. Los Angeles. California 

FARLFY. Glenn ie Jean Mrs. 

FARRELL. Roger Quebec. Canada 

FARRFLL. Mrs. 

*FFLDM.AN. Fdwin B SFRVICF FNGINFFRING ASSOCIATFS, Atlanta, Georgia 

FFLDM/vN. ZeldaMrs. 

FISH. James M Mars Hill College, Mars Hill. North Carolina 

FISH, Gwyn Mrs. 

FOLTS, BurrC State University ofN.Y. at Buffalo, Buffalo. New York 

FOLTS. Sally Mrs. 

FRANKE. George S Austin College. Sherman. Texas 

*FRIZELLE. Fred AMERICAN GILSONITE COMPANY, Salt Lake City. Utah 

FUJINAKA, Howard HUNTERS INC.. Honolulu. Hawaii 

GABE, John A University of California, Santa Barbara. California 

GABE. Marguerite Mrs. 

GAMET. Lyie Urnversity of Washington, Seattle. Waiihington 

GAMET, Geraldine Mrs. 

GARIBALDI. Nat A Univ. of California at San Francisco. S.F.. Catifornia 

GATES. Ralph B RadclilTe College. Cambridge. Massachusetts 

GATES. Ruth Mrs. 

GEBUHR, John V Indiana University/Indianapolis. Indianapolis. Indiana 

GEIGER. Waller C Bucknell University, Lewisburg, Penn.sylvania 

GEIGER. Lois Mrs. 

*GESSER. John JOHNSON SERVICE. Honolulu. Hawaii 

GIERSCH. Russell N The University of Akron, Akron. Ohio 

GLAZE. Harold R Cleveland State University. Cleveland. Ohio 

GLAZE. Mona Mrs. 

♦GOLDMAN. Norman L VOLUME INDOOR PARKING. New York. New York. 

r-n^ir>'LDMAN. Mrs. 
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*CiO[.nSBi:KRV. i:d\v:iul K0C)LSI^ADl•:C'0RP()[^A•rI()^^C.1LMulaiL^(\lI^^br^li;l 

(iKATTON. Jean 0 Ljuvcrsilv DcMonlroiil. Muiiircal, Qiieboc. Caiuidii 

*(iKirnTIl. DoiKilJ lU'SSWIN. Berlin, Connccticul 

(JRrBBS. I.tui/i) J Tc,\:/s A tV: M l'r)lvcrsi«y. C*o||ct:c Sln(it»n. Toxus 

Cil'RlJ-Y. Noslus 11 Uiiivcisitv ot" North Carolina, (Greensboro. Norlli C'aiolina 

(iURLt-Y. liuiiicc Mrs. 

HAACK. D;ile A Ui)ivcrsily olMiiinc ;oij, Miinicapolis. Minnesola 

HAMiR. Rohcrt L. Jt Uiiiveisilv of Mar\'land, College Park, Maryland 

llAFHR. Nancy Mrs. 

IJAINI-S. James M Calonsville Cornnumily College. Catonsville, Maryland 

HAINhS. Jean Mrs. 

*HALI:Y. Ray IIILLYARD CiiHMICAL. lionolulu, Hawaii 

iiAl.L. Robert Univer.sity of Hawaii. Honolalu. Hawaii 

•*ilAMiM()N. Claik W IIILLYARD CHHMICAL. St. Joseph. Missouri 

HAMPTON. Nancy Mrs. 

il.ANSLN.Jolui L University ot" Hawaii, Honolulu. Hawaii 

*ilAPPLR.SIU:R(il:R.Carl VON DUPRIN. INC.. Indianapolis. Indiana 

HAPPLRSB1;R(;1:R. lionnie Mrs. 

HARTMAN. Walter L Ohio State University, Colunibu.s. Oliio 

HARTMAN. Bernice Mrs. 

HASHI.MOTO, Jack Dept. of Transportation (Airport Division) Hon.. Hawaii 

HAWN. Dale L Grinncll College. Cirinnell. Iowa 

HAWN, Lorraine Mrs. 

HAYMOND. Denver D The American University, Washington. D,C. 

HAYTHR. Kenneth S South Dakota State University, Brookings, South Dakota 

HAYTLR, Vi Mrs. 

HAYWORTH, Ron RUSSWIN. Honolulu, Hawaii 

HLL, Aiuietie University of Hawaii. I lonoluhi, I lawaii 

MEL, Rohcrt 

HKL, Jacob Dept. ol Transportation (Airport Division) Hon., Hawaii 

HL INZ, Joint A University of Washington, Seattle. Wasliington 

HHlNZ.TheoMrs. 

Hl'.lNZ. Kaihy (daughter- 1 3) 

HLINZ. Steve (son-H) 

*HLNKLH. Pete JOHNSON Sl-RViCF., Honolulu, Hawaii 

HLNSHAW, James L Soutlieni Oregon College, A.shland, Oregon 

IILNSHAW, Margaret Mrs. 

H1:PLLY. William L Indiana University, Blooinington, Indiana 

HLPLLY. Analic Mr.s. 

IIIG.A. Nancy University of IlawaiL Honolulu. Hawaii 

HILL. Clyde B University of South Florida, 'rinii[)a. Florida 

HOFFMAN, Donald (GUFST of Fdison D, Reynolds) Marion, Indiana 
HOFFMAN. Ruby Mrs. 

HOLBLRG. Donald L University of Mninesota, Minneapolis, Minnesota 

fSOLBROOK. Sumner S The Phillips Fxeter Academy. F.\cter. New Hampshire 

HORSLY. William H University of Maryland, College Park, Maryland 

HORTNLSS. Mel The Claremont Colleges, Clarcmont. California 

HORTNFSS. Bernice Mrs, 

^HOWARD, Paul AMFRICAN BII.TRITF RUBBFR COMPANY. Boslon, Ma.s.sachusetis 

*HUBLNTHAL, John W CHRAMIC COOLING TOWFR CO.. Fort Worth, Texas 

HUBLNTHAL. Gertrude Mrs. 

HUBFR, Ralph F University of Texas at Austin, Austin. Texas 

HUBLR, Mildred Mrs, 

HUDLIN, Warrington W Fast St, Louis. Mlinois 

HUDLIN. Helen Mrs. 

HUDLiN. Reginald F Fast St. Louis. Illinois 

HUFFORD.f om SCMILAGF LOCK COMPANY, San Francisco, California 

*IGOF. Roy HILLYARD CULM ICAL, Honolulu, Hawaii 

IHA, David Katiai Community College. LJhue, Kauai, Hawaii 

INDRFGINAL, Kenneth Leeward Cc^mm'inity College, Pearl City. Oalui, Hawaii 

9^.^IGRAM, Frances Mrs Rhode Island School of Design, Rhode 'island 
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IN(;R.\M. Il;ih»kl W Ki'hobPilK Mass.icliusciis 

l\()r>"l-. Saloiu Dcpl. of Accoiintnii:& Clcncial SoiMccs. Honolulu. lla\v;iii 

101. 1. Aiilhoin rtilvLMsily of Hawaii. Hotioliilu. Hawaii 

JANTHO. diaries R riiivcrsil\ i»f Mai> laiul. Collogc Park. Maiylaiul 

JOHNSON. (Icoijio 1" l ulaiu' L riivcisilw New Oileatis. i.oiil:aaiia 

JOHNSON. Alnio Mrs. 

JOHNSON. }oscp\\ S BoiiiiiifuK Ulah 

JOHNSON. Yvoiiiio Mrs. 

^KALOVANlDi:S. Jolm L VAPON!C\S. INC.. Wvtiiouili. Massaclui.scits 

KALOVANiOl S.Marje Mrs. 
KAl.OVAN[l)i:S. Susan (daiigliiLM- 14) 
KALOYANIDIS. Lyii (dauglucr-i:) 
KALOVANlI)i:S. Kailiv (daUizhier-10) 
KAPIKO. Jo!ii»Ul I 

KAKAS. (rcoigc Oaklati J Uiiivorsiiy. RjKlicslcr. Michigan 

KAKAS. Cicrlrutic Mrs. 

K.At ", (Ki'iii-* I.cewartJ Coiiununity College. Oaiuu Hawaii 

KI-MPTON. Seition ! (\ilifornia Slale I'Dlyleclinic College. Pomona. Calif. 

KliMrrON. Virginia Mrs. 

Kl'NDRICK, Rtiifi I- Fori (\)[lins. Colorado 

Kl'NNI:I)V. Virginia Univcrsily of ilawaii. Honolulu. Hawaii 

*KITK0CSK1. I'd JOHNSON SliRVICi:. Himoluln. Hawaii 

KNaPP. Paul T APPA Headquariers. VVjslitngion. D.( . 

KNAPP. Peggy Mrs. 

KOBA>'ASHL Thcina Universiiy of Hawaii. Honolulu. Hawaii 

KOtiHLliR. Philip Univoj.siiy of IJ.jwaii. Iloiioiuhi, Hawaii 

K01:IIL1-:K, Pain Mrs. 

KORBIS. John Idaho State Universiiv. Poealello. Idaho 

KORTH, D. W Black. Honolulu' Hawaii 

KORTH.Olga Mrs. 

KR.ACiKR, William R .Ancliorage CtHimuiniiy College. Aneliorage. Alaska 

KRI-:NZI:R. Ri»berl V University of Nebiaska. Omaha. Nebraska 

KRLiNZHR. Mrs. 

*LAMBi:K*r. Joiin XFiROX CORPORATION. Honolulu. Hawaii 

*LAMBir. Alan SARCiliNT LOCK. Kaihia. Oahu. Hawaii 

*LAMMI:RS. John AT. K1:ARNI:Y (X)r:SlUTANTS, San Francisco. Cahfomia 

LANDSNI-SS. (iordoii L Sacramento State College. Sacramento. California 

l.ANDSNf-SS. Patricia Mrs. 

LAPPIN, i: rnesl A. ((iL'LST) Waterloo. Ontario. Canada 

LAU. Kelvin AMERICAN BHTRITi:. Honolulu. Hawaii 

Ll:AVi".R, liugene H University of New Hampshire, Durhanu New llamiishire 

U:aVI:R. Jcannc Mrs. 

Ll-COMPT!:, Yvonne New Orleans. Louisiana 

Ll:M AY. (iuv O^icbec, Canada 

LI:MAY.( lairc Mrs. 

LiiV'IN. Carl - California Slate University at I'resno. I resno. California 

LLWiCKI. '.Arthur A I'liivorsily tif Texas at Houston. Houston. Texas 

LIVLN(;STON. Robert CARRIFR AJR CONDiTIONlNG COMPANY. Fayettevillc. N.Y. 

LIVINGSTON. Joan Mrs. 

LOBBAN. WJliani Universiiy of Waterloo. Ojilario. Canada 

LONG. Robert B Central Michigan Universiiy. Mount Pleasant. Michigan 

LONG. Pat Mrs. 

*LOPLR. Leslie L Tl IliRMAL CONDUI TS INC.. KirklaiuL Washinmon 

L0PI:R. Fleanor Mrs. 

*Lt)WRY. JamcN H LCN CLOSFRS. Princeton. Illinois 

LOWRY. Madeline Mrs. 

LYON. Fdwin V Universiiy i)f Noiro Dame. Noire Dame. Indiana 

*MANN. Ned R CARRIL/r AIR CONOmONING COMPANY. Syracuse. N.Y. 

MANN. Cynthia Mrs. 

MARTIN, Hunt V. Jr Uiilverslly of Pittsburgh. Pittsburgh. iVnnsylvaiiia 

O tRTIN, R{)itakl Hawaii Loa Collc^e. Kailua. Oaliu. Hawaii 
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MATTI^RS. (Icoigc \V TiioiiKis JlMIcisdu rnivLMNity. PlnlaJclpliia. IVnnsylvanui 

MATH RS.( orkoN Miv 

*MA\\Vi:LI..I'hihpJ Ji IIA(;i KIIIN(;i:jl(>Molnlu. Hawaii 

McDONAI I). Ji»li!i W Mar\iaiul 

*NKGMN( I:Y. Joiin C IILLSSIiY MANITACTURINC; COMPANY. Allictl. Maine 

Mc(il INCI:Y.Min. 

Mc(;LINCI-:Y. CatlieniKMdaii^Hcr.lO) 
Mc(;LIN(T:Y. ChnNiophci ( ;i>n-7) 

McCIL'iRli. I'laiKisS Univorsitv dI* Maine. Bangor, Maine 

McCUIRi:. June M. Mis. 

MeKAY. Biii\ P Univeisitv of'Tcnnessee. Menipiiis. Tenn. 

MeKAY. Ilildur Mis. 

McKl-li. I.e. Mrs. (CrlliST Mi. iS: Mrs. Robert Long) Mount Pleasant. Miehigan 

MeKI'NZIl'. William Trostburg State College. Frostburg. Marxland 

McKi:N/.li:.\ViIlie Ann Mrs 

McNl-ILlX I'ranas MIL LYARD ( lIliMICAL. St. Joseph. Missouri 

MILl r.R. I!uuene L University of Chicago. Chicago. Illinois 

MILLI.R. J:ine Mrs. 

Ml LLl:R. deorgc R L'niversity of Nebraska. Lincoln. Nebraska 

MILLliR, Beliinianc Mrs. 

MITCIIHLL. Trank I: Taconia Community College. Tacoma. Washington 

MITCUHLLJI. R. Jr University ol Mississippi. University. Mississippi 

MOOR!-:, liiiwin I: Bedford.' Massachusetts 

MOOR!:. Barbara Mis. 
MOORl-:. Susan (daughter-17} 

.MOORli. (icorge University of Cincinnati. Cinciiuiati. Ohio 

.MOORi:. Jctrrson l?) 
MOORi:. Sally (daughter. 1 5) 

.MOORLHClHliN. Charles Southern Illinois Univer.sity. Iidwardsville. Illinois 

.MORCI.AN. Charles W University of Windsor. Windsr.i-. Ontario. Canada 

.MORI. .Alfred Dept. of Transportation (Airport Division) Hon.. Hawaii 

.MORIARTY. Richard V University of Alaska. Fairbanks, ALiska 

MORIARTY. Mai> Mrs. 

MO R I A RT Y. J oa n ne ( d au gl: te r- 1 S ) 

MORRIS. Neil! C Baylor University. Waco. Texas 

.MORRIS. Nell Mrs. 

ML'RAOKA. Walter University of Hawaii. Honolulu. Hawaii 

ML'RPMY. William Harvard University. Allston . Massachusetts 

MURPHY. Marilyn Mrs. 

MURRAY. DonnldS College i>f Lake County. Grayslake. Illinois 

MURRAY. Joanne Mrs. 

NACIASAKI. Ilaisuo University of Hawaii. Honolulu. Flawaii 

NAKA.MURA. Richard Dept. of Acctg & Gen Servs.. Honolulu. Hawaii 

NIVIiR. Gram 

NOP.L. Thomas Memorial University of Newfoundland. St. Jolnrs. Newfoundland. 

NOLL. i:ila Mrs. Canada 

NOLLSCH. Duane A University of Iowa. Iowa City. Iowa 

NOLLSCH.Mrs. 

NORTON. George A University of Massachusetts. Amherst. Massachusetts 

NORTON. Jane Mrs. 

OAKLS. l-dward Kanichaineha.Schools. Honolulu. Hawaii 

OAKLLY. Kaihy (GUL.ST) Mars I lill. North Carolina 

O'BRYANT. Arch C ' UCLA. Los Angeles. Cahfornia 

O'BRYANT. Ruth Mrs. 

OD.A. Francis University of Hawaii. Honolulu. Hawaii 

OK.\DA. Shigeru Dept of Acctg iX: Gen Servs. Honolulu. Hawaii 

O'NLILL, Lawience F Junior College District of Si. Louis. St. Louis. Missouri 

O'NEILL. Dorothy Mrs. 

ORLANDO. Raymond D Youngstown Stale University. Youngstowii. Ohio 

ORLANDO. Ruih Mrs. 

Tr>OSHIMA. Robert TERRITORIAL DISTRIBUTOR.S. Honolulu. I lawaii 



108 



PALME'R, Roger D Mary Baldwin Cullege, SiauiUon, Virginia 

PALMHR. Donna Mrs. 

PALMIKRl. Rose E. (GUEST of Michael Dcmbroski) New Haven. Connecticut 

PARKER. J. A University of Mofitmia. Missoula. Montana 

PARKER Venice Mrs. 

PARRY. Donald S Hvergieen Slate College. Olympia. Washington 

PASCU2Z0. Paul (GUEST ofWilliam Charleston) Dale City, California 

PHILLIPS, James B Pacific Lutheran University, Taconia, Washington 

PHILLIPS. Ronald E University of Alberta. Edmonton. Alberta, Canada 

PHILLIPS. Jackie Mrs. 

PODESZWA. David JOHNSON SERVICE COMPANY, Milwaukee. Wisconsin 

POGUE. Ehner R Arapahoe Community College. Littleton, Colorado 

POLICAY, Emil T Ithaca College, Itliaca, New York 

POLICAY. Betty Mrs. 

POPRAVSK Y, Wallace Mercy College of Detroit. Detroit. Michigan 

POPRAVSKY. Leiia Mrs. 
POPRAVSKY. Nick <son-17) 
POPRAVSKY, Lori (daughter- 14) 
POPRAVSKY. Cindy (duughler-6) 
POPRAVSKY, Grace (mother) 

PROVAN. Charles G Queen's University, Kingston, Ontario. Canada 

PRO VAN. Mrs. 

READING. Willard Delta College. University Center. Michigan 

READING. Connie Mrs. 

RECTOR. Phillip G Cahfornia Inst, of Technology, Pasadena. California 

RECTOR. Winnie Mrs. 

REICHERT, David University of Northern Colorado, Greeley, Colorado 

REICHERT, Dorothy Mrs. 

REITZ. Norbert E St. Louis University. St. Louis, Missouri 

REITZ. Wanda Mrs. 
REITZ, Jeff (son- 1 2) 

REYNOLDS. Edison D Ft. Wayne Bible College, Ft. Wayne, Indiana 

REYNOLDS. Clara Mrs. 

ROBERTS. Erb. C Vanderbilt University, Nashville, Tennessee 

ROBERTS, Mary Ellen Mrs. 

ROBERTSON. James C Central Piedmont Community College. Charhnte, N. Carolina 

ROBERTSON. Peg Mrs. 
ROBERTSON. Marjie (daugliter-14) 
ROBERTSON. Linda (daugliter-l2) 

♦ROBINSON. Jess W GYMNASTIC SUPPLY COMPANY, San Pedro, California 

ROBINSON. Abbey Mrs. 

ROBINSON, Omar A Wilberforce University, Wilberforce. Ohio 

ROBINSON, Barbara Mrs. 

RODDA. Allen California State University at Hayward, Hayward, Calif. 

RODDA, Martha Mrs. 

♦ROGERS. Ken HONEYWELL INC., Honolulu. Hawaii 

ROYCE. Charles ROYCE ROLLS RINGER COMPANY. Griind Rapids, Michigan 

ROYCE. Mrs. 

RUTHERFORD, Bruce A Washington State University, Pullman, Washington 

RUTHERFORD, Betty Mrs. 

*SABALA. Ronald A PERMA PIPE. Chicago, Illinois 

SANDERSON. John C Northwestern University, Evanston. Illinois 

SANDERSON, Mary Ruth Mrs. 

SANO, George Maui Community College, Kahului, Maui 

SANO. Shigeru Dept. of Acctg& Gen Servs. Honolulu, Hawaii 

SANTOS. Tony (GUESTS of Harold Ingram) Rhode Island School of Design, Rhode Island 
SANTOS. Mary Mrs. 

SARRA. James W Slate University of New York at Buffalo, Buffalo, N.Y. 

SARRA. Dorothy Mrs. 

♦SAUNDERS. Missy XEROX CORPORATION, Honolulu. Hawaii 

3EILER. Elivira Mrs. (GUEST of Howard Walters) Columbus. Ohio 
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SHAFER, Arnold F University of Southern Calitt)rnia/Lus Angeles, L. A., California 

SHAFER, Kaihy Mrs. 

SHARP, William J Denison University, Granville, 0)iio 

SHARP, Becky Mrs. 

SMORTRtED, John ( FMliRITUS) London, Ontario, Canada 

SUORTRHED. l-diih Mrs. 

snOWALTER, Robert W Ball State University, Muncie, Indiana 

snOWALTER, Garnet Mrs. 

SIMON, Roy (GUEST of Ted Simon) East Lansing, Michigan 

SIMON, Mrs. 

SIMON, Ted B Michigan State University, East Lansing, Michigan 

SIMON, Mary Jane Mrs;. 

SIPES, Sherrill Los Angeles, Califomia 

SI PES, Mrs. 

SIRE, f larald E Sir George Williams University, Quebec, Canada 

SIRE, Doris Mrs. 
SJRH. Cora (daughter) 

SMITH, Evving Dutchess Community College, Poughkeepsie, New York 

SMITH, Clarissa B. Mrs. 

SMITH, Jay SCHLAGE LOCK COMPANY, San Francisco, California 

SMITH, J. McCree North Carolina State University, Raleigh, N. Carolina 

SMITH, John R Defiance College, Defiance, Ohio 

SMITH, Maureen Mrs. 

SMITH, Neville University of British Columbia, Vancouver, B.C., Canada 

SMITH, Patricia Mrs. 

SNELSON, Frances (GUEST of James Fish) ... Mars Hill, North Carolina 

*SNYDER, Howard O BEST LOCK CORPORATION, Indianapolis, Indiana 

SOUMIS, Francois University ofQuebec, Three Rivers, Quebec, Canada 

SO UM IS, Mrs. 

SPEDOWSKf, Joseph A Ferris State College, Big Rapids, Michigan 

SPEDOWSKI, Joyce Mrs. 

SPILMAN, Neal Southern Illinois University, Carbondale, Illinois 

STANTON, William M Swarthmore College, Swarthmore, Pennsylvania 

STANTON, Lois Mrs. 

STOCKWICZ, Henry Hudson Valley CtMUmunity College, Troy, New York 

STOCKWICZ, Eleanor Mrs. 

STORMONT, Riley D. (EMERITUS) Kan.sas State Teachers College, Emporia, Kansas 

STORMONT, FlorineMrs. 

STRAND, Jimies M STRANCO, Bradley, Illinois 

STUBBART. Jack Punahou ,School, Honolulu, Hawaii 

STUBBART, Mrs. 

SUART, George C Vancouver, B,C., Canada 

SUART, Sylvia Mrs. 

SUBER, Terry Colorado Stale University, Fort Collins, Colorado 

SUBER, June Mrs. 

SULLIVAN, Edward H Babson College, Babson Park, Massachusetts 

SULLIVAN, Betty Mrs. 

SWEENEY, Mildred A. Mrs. (EMERITUS) Lake San Marcos, California 

SWEITZER, John H Earlham College, Richmond, Indiana 

SWEITZER, Rusty Mrs. 

*TAKAKI, James STANDARD DRYWALL PRODUCTS, Honolulu, I lawaii 

TALLEY, }oc University of Arkansas, Fayelleville, Arkansas 

TALLEY, Frances, Mrs. 
TALLEY, Susan Jo (daughter- 16) 

TEMPLE, Thomas S Medical College i^f Virginia, Richmond, Virginia 

TENNANT, Arthur A University of Maryland at Baltimore, Baltimore, Maryland 

TENN ANT, Sybil Mrs. 

*TEN1^1TY. William P CERAMIC COOLING TOWER, La Calico, Texa,s 

TOWNE, Ted Universily of Illinois, Chicago Campus, Chicago, Illinois 

TOWNE, Mrs. 

^ TRAVIS Joe HONEYWELL, INC., Honolulu, Hawaii 

no 



TRIMBLH. Cecil J Northern Illinois University, Dckulb, Illinois 

TRIMBLJ-, Ruth Mrs. 

TRONOFF, John E Li/iivcrsitv ofCulifornia iit Berkeley, Berkeley, Cahf. 

TRONOFF. Dagny Mrs. 

TUOMl, Ralph H University of Oregon Medical School, Portland, Oregon 

TUOMl, HleanoreMrs. 

TWYCROSS, Randy Whitiier College, Whitlier, California 

TWYCROSS. Randy (son- 10) 

VINCFNT. KatherineP.(GUFST of Dembrovvski) New Haven. Connecticut 

VON BlEBFRSTHlN,Curt R. Jr University ofTexas, Austin, Texas 

VON BlHBFRSTHiN. Florcne Mrs. 

WADb. Walter W Purdue University, West Lafayette, Indiana 

WAGNFR, Lyiui M Skidniore College, Saratoga Springs, New York 

WAGNFR, Ruth Mrs. 

WALTURS. Howard D Ohi^ State University, Columbus, Ohio 

WALTFRS. DoroUiy Mrs. 

WEBFR, George 0 University of Maryland, College Park, Maryland 

WFBFR, Mrs ^ 

WELANFTZ, Peter P Williams College, Williamstown, Massachusetts 

WFLANFTZ. Janet Mrs. 

WFSSFLS, James E University of Kentucky, Lexington, Kentucky 

WFSSELS, Nancy Mrs. 
WESSELS. Ann(daugliter-1 I) 

WHALFN. Martin Montana StMie University, Bozeman, Montima 

WHALEN, Ella Mae Mrs. 

WHFNHAM, James E Cableton University, Ottawa, Canada 

WHISTON. Donald Massachusetts Inst, of Technology, Cambridge, Mass. 

WMISTON, Bellie Mrs. 

WHITE, Weston Church College, Laie, Oahu, Hawaii 

WHITMAN. William W Iowa State Univer.sity, Ames, Iowa 

*WILLIAMS, Jim STRANCO, Honolulu, Hawaii 

Wl LLl AMS, Ralph STANDARD DRY WALL PRODUCTS, INC., Los Altos, 

California 

WILLIAM . Robert H Western Michigan University, Kalamazoo, Michigan 

WILLIAMS, Evelyn Mrs. 

WILLIAMS. Roger St. Louis University, St. Louis, Missouri 

WILLIAMS, Lois Mrs. 

WOLFF, James D Pnnce George's Community College, Largo, Maryland 

WOLFF. Mary Lou Mrs. 

WOOD, Robert Hawaii Loa College, Kailua, Oahu, Hawaii 

WONG, Philip K.C University of Hawaii, Honolulu, Hawaii , 

WONG, Pri.scilla 

WONG, Steven Dept. of Transportation, (Airport Division) Hon., Hawaii 

WOOLSEY, Raymond San Jose, California 

WOO LSEY, Rhea Mrs. 

*YAMANAKA, Ron XEROX CORPORATION Honolulu, Hawaii 

YEO, R.M University of Western Ontario, London 72, Canada 

YUEN, Elmer University of Hawaii, Honolulu, Hawaii 

YUEN, Barbara Mrs. 

ZELLNER, Wilbur R. (EMERITUS) Flossmoor, Illinois 

ZELLNER, Eleanor Mr,s. 

*Exhibitors at OOlii Annual Meeting 
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ONE FINAL TOAST TO THE HOST COMMITTEE: 



Phil Koehler, director of facilities management at the University of Hawaii, and his enthusiastic and competent staff 
transformed many in the APPA ranks from skeptics into believers as a result of their outstanding performance as hosts 
of APPA's 60th Annua! Convention, APPA has now taken a major step among educational associations by proving itself 
capable of conducting a major convention beyond the confines of the continent, overcoming the many economic and 
logistical problems that such an effort entails. It has achieved status and prestige by doing so. Without the foresight of 
Phil Koehler and others with confidence and determination, this major step could and would not have been possible. 
APPA extends its sincere gratitude to all who helped make the event possible through their assistance and support. May 
the spirit of Aloha generated at Hawaii prevail throughout the Association's activities for many years to come. 



HOST COMMITTEE-Front row, Phil Koehler and Annette Hee. Second row, left to right, Phil Wong and Elmer Yuen, 
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ALOHA OE 
(FAREWELL TO THEE) 



Aloha oe, aloha oe 
E ke onaona noho i ka lipo 
One fond embrace, a hoi ae au 
Until we meet again. 

Farewell to thee, farewell to thee 

Thou charming one who dwells among the bowers 

One fond embrace before I now depart 

Until we meet again. 
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